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- Preface

A -

EVERY DAY thousands ef alrcraft of various types are in the
: aif. Most of these aircraft are a part of civil aviation. You
will remember from other booklets in ybur AFJROTC
course that civil aviation includes all types of flying except
military flying. When we think of aviation other than mili-
tary, we usually think of the flying done by commercial
airlines. If we <limit our thinking to commercial flights,
however, we will be only partly right, for civil aviation
includes not only the commercial airlines but also geperal
aviation. You undoubtedly are familiar with mllltar)i ﬂYmg |
and commercial airline fl)mg, byt the term generai avih-
tion” may- be new to you. This category of flying consists | |
of nonscheduled f]ying activities in business and agriCulture, |
contract cargo transportation, industrial’ awatlon flight |
instruction, air taxi service, and recreatlon ﬂymg . j

t

The growth of flying activity has increased. the necessity
for regulation of flying by the Federal Government. At the*
same time, it has, of course, greatly increased the necessity
for lmproved facilities of "every type. It has also made
1mperat|ve an effective air traffic control system. This
booklet, then, is concerned primarily with these broad
subject areas—the relationship between civil aviation-and
the Federal Government, the types, growth, development,
and status of both general aviation and commercial airlines,

! « the major facilities provided forﬂ)wl aviation, and’ air !
traffic control, . L.

Some people argue that, despite the fact that aviation
. is now more than 70 years old, air transpdrtation is still
~ -+ in its.infancy or at least that the full poténtial of air trans-
portation has not bgen realized. Certainly’ civil avigtioﬁ\
has grown by leaps and bounds since the close of World .

iy ) “\

3]




War II. Just how far it will go and the extent to which we '
will depend in the future on air transportation remains to

be seen. But to anticipate the future and appretiate the
developments under way, we shoald try to understand the
background of civil aviation and its present status, ——

.
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The Government and

Private Aviation

\

THIS CHAPTER explains the need for Federal control over
civil aviation. A brief history of civil aviation is followed
by a section stressing the close ¢ooperation between military
and civilian air resources during World Wars | and 1I. Gov-
ernmental cooperation with civilian authorities is further dem-
onstrated by Project Beacon, the role of the civil reserve air
fleet, and the etsablishment of an international civil aviation
organization. After you have studied this chapter, you should
be able 1o do the following: {1) Yell how civil aviation in this
‘country worked togethar with the Government, especially
during wartime; (2) explain the role of the civil reserve air
fleet in the defense of our Nation; and (3) outline the main
areas of responsibility of the Federal Aviation Administration,

-~
‘ ; /'

ivil aviation includes all flying other than military, but our at-
thntion usually focuses on the commercial airlines with their
cargo and passenger -services. Most people are aware of aifli
flying. Relatively few people, however, arc conscious of general
aviation which' includes private flying for business or pleasure as
well as such diversc activities as agricultural crop dusting, geologi-
cal prospecting, mapping, and highway traffic regulation. Yet gen-
eral aviation traffic is quite heavy and has compounded prob-
lems at some of the busier airports.

I
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CIVIL AVIATION AND FACILITIES

During the years since the Wright brothers’ first flight, civil
aviation has grown to matunty under the stimulus of war and
the paternal guidance of the Federal Government. Virtually cvery
contribution of research to military aviation is ultimately reflected
in the progress of civil aviation. At'the same time, the Govern-
ment has directly and persistently fostered the growth of civil
aviation, particulady in the lean carly ycars. Today the airlines—
the most important component of civil aviation—are on the point
of financial independence.

Civil aviation is a major clement of aerospacc power. A natiqn's
ability to usc its airspace is measured by the density of its civil air
traffic. Civil aviation occupics an intcgral position in the larger
complex of national acrospace powér and contributes 1n important
ways to the security of the nation. --

Throughout the spectrum of acrospace power, technological de-
velopment and efficiency of the civil and miltary establishments
go hand in hand. Without the stabilizing influence of uniform
air navigational and communications facilitiecs worldwide, without
the stcady advance -in flight safety, and without the progressive
. cvolution of international +air  agrecements, regulations, rules of
flight conduct, and,regulatory agencies that establish a worldwide

opertaing code, today's crowded airspace would be completely,

chaotic.
N _BEGINNINGS OF AR FRANSPORIATION

The flight of the Wright brothers in 1903 marked the dawn
of a new ¢ra ih transportation” After the historic flight, the
Wnghts continued to develop their invention. Practice brought

rapid progrdss. In Europe. Santos-Dumont, Henri Farman, Louis’

Bleriot, (BLE HR-ce-oh) and others continued to experiment and
improve aircraft. European cnthusiasm  was highlighted by the
cstabhshment of international speed "races at Rheims, where lead-
ing European governments offered prizes for improved awcraft
engines. Rapid acceptance of the airplane in Europe 1s indicated
by the number of licensed pilots in 1911. In that year, therc were
353 pilots in Franece. 57 in Great Bntain, 46 in Germany,
32 in haly, and 27 in Belgium [n that same year, there were
only 26 licensed pilots in the United States. .

Despitc the small number of pilots in 1911, the United States’
interest in aviation was not completely lacking In 1908 the Army
Signal Corps contracted with the Wright brothers for ats first plane
Orville Wright was teaching Lt Thomas Selfnidge to fly the aircraft
on 17 Scptember 1908 when the ship went out of control. Wright

2 -
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THE GOVERNMENT AND PRIVATE AVIATION

regained control too late for a smooth landing. When the planc
hit, Sclfridge suffered a fractured skull. When he died a few hours
later, the Army lost its first military pilot.

The Wrights built another plane, “Aeroplanc #1, Hecavier-than-
Air Division, US Acrial Fleet,” and trained Lts Frank P..Lahm
and Frederic E. Humpbhries fo fly. However, a crash on 5 Novem-
ber 1909 destroyed the plane and the men were transferred
back to Artillery. The Army was left with neither a usable plane
nor i qualificd pilot. '

Flying activitics were transferred to Ft. Sam Houston, Texas,
and on 2 March 1910, Lt Benjamin S. Foulois (FOO loy) began
taking flying lessons—by mail! His first flight was a solo flight, of
course, and until 1911, he was the Army's only pilot flying its only
planc.

By 1914 the United States was still bechind most other major
nations in the field of acronautics. Safely surrounded by occans, the
United States felt no fieed to compete with Europe in building up
the military acronautical establishment. Because of the lack of public
interest, money and planes were hard to gef. Pilots were hard to
get and harder tof keep because flying was dangerous. Army avia-
tion finally received recognition in 1914. It was put on a firm
and pcrmanent basis. The Army Aviation Act of 1914 created the
Aviation Scction of the Signal Corps and authorized 60 officers®
and 260 cnlisted men. .

The Aviation Section cxpanded its organization, but it still lacked
funds. By 1916 things had become so intolcrable that, when the
Ist Acro Squadron pushed across the Mexican border to capture
Pancho Villa, the aircraft lasted only six weeks. The planes and their
replacements were unfit for field service. Thus, the strength of the
. Avjation Scction was reduced to 35 pilots and no aircraft suitable
for combat. .

Civil interest in aviation was not completcly lacking during the
lean, carly ycars. American Glenn Curtiss, famed “fastest _man on
carth,” turned his interests from motorcycles to airplanes. He
went into business making flying machines. In 1910, Curtiss| flew
an aircraft from New York City to Albany, New York, a remark-
able feat for the time. ‘

In 1911 Calbraith Perry Rodgers completed the first continental
flight across the United States. His trip consisted of «a scries of
short hops Rodgers' actual flying distance was 4,251 miles. His
average flying speed was 52 miles.per hour. The total time taken
from Long Island to Pasadena was 49 days, Aircraft repairs had
slowed him down, or he might have madc the trip in 30 days
and won the Hearst $10,000 prize. Even though he did not win
the prize, he had made the flight without the aid of prepared

ii



1y CIVIL AVIATION AND FACILITIES

landing ficlds, advance weather information, special instruments,
or adcquatc supplics or facilitics. He had shown the potential
of the airplanc as a means of transportation in this country. -~

In 1914 the St. Pctersburg-Tampa Airboat Linc made the
first attempt to operate a regular passenger service. The company
flew passcngers across Tampa Bay in a Benoist (BEHN-oh-ist)
flying boat. There was a $5 charge for the 20 minute journey.
The linc stayed in business 4 months and carricd 1.200 passen-
gers. (Sec Figurc 1.)

By this time the airplane itsclf had taken on the basic features
of the modcrn aircraft. The fusclage was cnclosed, landing wheels
werc added, and more efficicnt engines were installed. Improved
power plants enabled the pilots to climb higher, reaching altitudes
of 26,000 fect. ' )

Yet both civil and military aviation growth in the United States
lagged behind the rest of the world. Thg lack of public support and
the lack of a clearly defincd status for aviation caused this lag.
Until the outbreak of World War I the airplanc was rcgarded as
of potential use only for sporting or military purposes. The far
reaching effects of air travel had not yet been felt by civil or mili-
tary authoritics much less by the gencral public.

From the advent of the airplane. until after World War 1, the
Federal Government did little toward cstablishing rules and regula

‘, N

Figure 1 Benoist Flying Boot
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tioms to govern aviation. As early as 3 March 1915, Congress
created the National Advisory Committee for Aeronautics, This
body, however, was not a regulatory agency. Its chief function
was to supcrvisc and direct scientific study of the problems of
flight and to direct and conduct research and experiments in aero-
nautics. Whatever interest the Government had in aviation was
limited to military aviation until after World War 1.
L4

. S

WORID WAR I AND A IER

The achievements of Army aviation and the American aircraft
industry in World War 1 wm‘% not as great as they should have
been. The task accepted by the Army air arm at the urging of e
the Allies was teyond this country’s capabihtics. It was not pos-
stble to overcome n a brief 19 months the effects of almost a
dccade of megloct N
America’s wr respurces in April 1917 were indeed meager.
We had fewer than. 150 pilots and fewer than 250 plancs. By
Europcan standards none of these planes could be classificd as

'ﬁ\morc than trainers The United States lackgd plans .and pro-

grams fof blulding an wr force that could fight in Europc More-
over. the counyry even lacked the basic Npowledge on which to
base such a program. : '

The idga _of planfing for a war before it began was still new
to thc Army, and 1t was also alicn and rcpugnant to much of the
public. The United States had always begun its buildup after
hostilities started. and we followed this philosophy in World War |
and again in World War 11 * ’

We entered World- War 1 on 6 April 1917, Our allics asked
us to build a great armada of plancs and send them to the front
The French ashed us fo provide 16,500 planes during the first
$ix months of 1918. From 1913 through 1916. the American air
craft industry produced fewer than 1.000 mihtary and civilian\{
planes, now Army planners were asking for 22,000 miltary plancs
in_onc ycar' ,

Amcricans cnvisioned great fleets of American planes turning
the tde of battle in Europe. Ample moncy was appropriated, |
but time had been lost and technology was inadequate. The
11.000 planes we produced werc designed by the British How-
cver, Amgrica did “produce the 420 HP Liberty enginc The
Laberty cpgine greatly improved aircraft performance and  was
cven used by Europcan manufacturers

When World War 1 ended. nearly 9.500 men were 1 the Air //
Seryice o Puring the frantic demobilization of 1918-1919, almost

I
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CIVIL AVIATION AND FACILITIES

95 percent of these men were released to return to ciwlian life.
"Many of these young fliers werc happy to be home again,
but before long they became restless. Flying had been their life,
and they didn’t want to give it up.

There were a few small commercial airlines being formed, but
these needed few pilots because most people were afraid to fly.
These former pilots had to buy their own planes if they wanted
to fly. A few eked out a living by taking up thrill secRing pas-
sengers and by giving' flying lessons. A few others started small
airlines.

Many became barnstonners By ting on flying exhibitions
at county fairs, carmivals, or any\ﬁ?nerg crowds gathered, they
publicized gviation. When World War I ended, few people had
ever see,n';a plane, and most people feared or /disapprovgd of
aviation. Then came the_barnstormers who may not dave dispelled
the fears of the gencral publig, but they certainly did create in-
terest in fliers and flying.

Sull’the United States hesitated to recogmize the * aeroplane as
a potenuial passenger vehicle. Speed was not much greater by
plane than by train. Furthermore, publlc interest had not yet been
sufficiently aroused.

Up to 1917 neither private American enterprise nor the Govern-
ment was ready to adopt any system of subsidized air transporta-
tion. But in March 1917, Congress, newly aware of the defense
value of the plane. granted the Post Office Department $100,
000 for airmail transportation. Post Office officials had requested
such funds as early as 1911..

The Post Office Department, with the help of Army 'pilots,
opened an airmasl route between Washington and New York. The
first flight took place on 15 May 1918. In Washington, the first
plane was loaded with four bags of mail, but it failed to start.

> Its fuel tanks were cmpty. It was finally fucled with gas siphoned
from another plane at the amrfield and took off But it got off
course and landed on a Maryland farm, 25 miles from Washing-
ton. The plane from New York to Washington made the trip
in 3 hours and 20 munutes. Airmail service was on its way. -

This imtial airmail service was uneconomicdl and caused consider-
able douBt concerming the potential of air transport. It was, there-
fore, 1 the facc of much doubl and opposition that the Post
Office Department continued 1its pioneering efforts in air trans-
portation. Service was begun mn 1919 between New York and
Chicago and extended to San Francisco the following year. (Sce
Figure 2) In 1922 the Post Officc Department took the unpre-
cedented sgep of airplanes and airports for mght travel This step
was necesdary for airmail to compete with first class nrail on trains.

wll Toxt Provided by ERIC
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THE GOVERNMENT AND PRIVATE AVIATION

By establishing beacon lights alang the transcontinental run at
10-mile ntervals and constructing dmergency landing fields every
30 miles, the Post Office established the ®®rld's first lighted air-
way. On the lighted airway between Chicago, Illinois and
Cheyenne, Wyoming, the world’s first regular night service was
started on 1 July 1924. Transcontinental arrmail service waggsoon
established with schedule times of 34 hours and 20 minugwest-
bound, and 29 hours and 15 minutes castbound. - This -and-
night airway from coast to coast Became the central trunk of a
growing and spreading system of .regional branch lines. The airway
was later named the transcontinental route or Columbia Line.
We will see this airway again later in the section on air traffic’
control. oo ’

Though this day-and-night airway system had molded regional
lines into a national airway system, many problems remained to be
solved. No substantial progress had yet been made in aircraft
radio communications, adequate weather reporting, development
of an efficient aircraft, or methods of coping with bad weather
conditions. )

The new lighting system brought a new scale of airmail rates—
10¢ per ounce®up to 1,000 miles,] 15¢ up to 2,000, and 20¢ oOver
3,000 miles. Still, all-wcather flyint\;fs deemed nccessary to meet
competition. Stubborn insistence on 8ll:wrather flying led to mount-
ing pilot fatalitics. After a pilets’ strike, a compromise ¢nabled the

N Figure 2 First Tronscontinental Air Mail Service
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CIVIL AVIATION AND FACILITIES

local station manager, rather than an official in Washington, to
order or cancel a flight. Aftcr that, pilot fatalitics dropped sharply.

By 1925 the Government considered opeming airmail contracts’
to commercial carricrs, The Kelly Air Mail Act of 1925 provided
an economic basis for the air transport industry. It provided for
the, transfer of air mail service to private operators, under competi-
tive bidding, for four years. The rate was fixed at not less than
10¢ an ounce. )

This act readily attracted private capital, and a number of
airlines opencd up during the ldtter 1920s. In cffect, the Gov-
crnment’s awarding of contracts decording to the nced of the com-
panics amounted to indirect subsidy. (Webster defines a subsidy
as “a grant by a government to a private person or company to
assist an enterprise_ decmed advaftageous to the government.”)
A subsidy may be an outright’ gift, such as carly railroad rights-
of-way, or it may be the amount paid in excess of the usual charge
or cbsts. The arrhine subsidy was indirect in that contracts were
awarded to kecep compamies in business, but those companies
were paid at the regular rates.

Congress went a step further. In the Air Commerce Act of
1926, Congress said gt was a responsibility of the Federal Govern-
ment to build, maintain, and regulate the airways withowt which
the air carriers could not have continued systematic opcrations.
Responsibility for the airways was given to the Department of
Commerce.

The transatlantic solo flight of Charles A. Lindbergh in 1927
probably produced greater mass cnthusiasm——bo}h here and
abroad—than any other event n the history of aviation. This fcat
suddenly made Americans aware that perhaps the airplanc was a
safc, speedy, and uscful vehicle. As a result, more pcople now
wanted to discover thed thnll of flying. More important, business-
men began to consider aircraft building and flying as a profitable
investment. This led to a boom which brought 44 scheduled air-
lines into existence in 1929,

In May 1928, a number “of promincnt industrialists formed
the Transcontinental Air Transport (TAT). Wright and Curtiss
Aircraft Companies and Pennsylvama Railroad held large interests.
Colonel Lindbergh hcaded the Technical Commuittee which mapped
out and organized the coast-to-coast routc, This was thc turning
point in the development of civil air routes. Suddenly, emphasis
shifted to transcontinental routes and nation-wide systems Fur-
thermore, financial participation shifted to Wall Strect  Airlines
became big business with manufacturcrs such as Boeing and Cur-
tiss forming airhne combines. These combincs fought for supre-
macy on the Columbia Line or transcontinental air route. The carly

16
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airlines have changed, but they still survive today as the big four
(American, Eastern, TWA, and Umted). Morcover, their route
patterns mapped out between 1927 and 1930 remain the back-
bone of the country's air route structure. -

In the yecars immediately prior to the stock market crash of
1929, the airlines®were well on their way to becoming big busi-
ness. When the national economy suffered during the depression
following the crash, the airlines suffered too, and the Government
had to help the airlines through the lean years. The Wall Street
collapse broyght disaster to many airlines and led to the passage
of the McNary-Watres Act of 1930. Under this act, the Govern-
ment encouraged the development of passenger traffic. Largely as”
a result of this legislation, airline passenger accommodations im-
proved materially, and passenger traffic on domestic air routes
increased substantially. Of course, technological improvements of
the airplanc and airways also helped.increase the efficiency and
safety of air travel. ’

The airlines up to this time had depended on airmail pay-
ments for financial stability. But President Franklin D. Roosevelt
forced the airlines to turn to passenger and capress revenue for
their main source of income when he drastically lowered airmail
payments. On 9 February 1934, he went a step further, he can-
celled all airmail contracts and had the ‘Atmy fly the mails. The.
Army pilots were inexpericncéd in flying over vast stretches of
unknown - territory and in bad weather. This was a period of
especially bad weather for which they were unprepared. Their-
casualty rate grew and so did the hopes of the airlines for air-
mail contracts. On 10 March 1935, all mail flights were cancelled.
Soon after, airmail contracts were again awarded to civil car-
ricrs who have cartied the mail ever since. ’ i

Many tg¢hnological advances had taken place since 1925. The
industry was trying to create a planc that could fly cheaply. Some
of the major technical advances made between 1925 and 1936 -
included the increase of wing loading and the development of mul-
tiengined plancs, engine nacelles, cantilevered wings, and high oc-
tane gasoline. The first planes to incorporate all these features were
the Bocing 247 and the Douglas DC-2 and DC-3 (Figs 3 & 4)
which made their appearance as air transports in the period from
1933 %p 1936.

Equally important, the dévelopment and expansion of safe air-
ways during the 1930s made air travel more efficient.. The Gov-
ernment provided more revolving beacon lights, radio range and
broadcast stations, weather teletype scrvice, and emergency fields.
Airway facilities were, n fact, about adequate for the fhght re-

" quirements of the period.
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CIVIL AVIATION AND FACILITIES

Figure 3. DC-2,

Still, an adequate volume of travel, essential to successful air
transportation, eluded the airlines. Too many people were afraid
to fly. News of spectacular air crashes i _'__;tillcd even grcatcr fear
into the heart$ of many potential passengers

The introduction of better equipment and improved air facilities,
which made flying safer, lessened people’s fear of flying. The air-
lines had become safety conscious. This new consciousness led
them to accident research and imvestigation which disclosed me-
chanical and personal errors. They have continued to improve their
equipment and facilities, until today, air crashes are big news be-
cause they occur so scldom.

The Black-McKellar Bill- of 1934 assigned the Interstate Com-
merce Commission the responsibility of establishing the rate of
mail payments made to air carners and recommended that a study
be made of commercial aviation. This bill forced the airlines to
compete for passenger-business. They used up-to-date advertising
methods and promotional techigues to make airline service more

, attractive. They added many little extras to make the trip more
pleasant—meals, stationery, maps, picture postcards, newspapers,
magazines, blankets, first-aid medicines, and help in the care of
children. Many of these extras attract passengers today.

Figure 4 DC-3
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Reduction in fares made air transportatlon competitive with
first-class Pullman rail travel. The pricc per passenger mile in
domestic air transport dropped from 12 cents a milc in 1929 to
an average of 5.4 cents in 1935 and 5.2 cents in 1938—a level
maintained, with some fluctuations, well into the 1950s. This
reduction in fares was partly duc to increased cfficiency of op-
eration and compctition among air carricrs, mail contraots also
played a role, they, permitted the airlines to distribute the costs
of operation over mail scrvice and passcnger transport.

Growth was not hmited to passcnger transport. Many busi-
nesses had discovered the value of air cargo transport. Those tech-
nical improvements that made passenger service more economical
and safer also improved cargo trafsportation.

In Europe, air transport had been recognized carly as an im-
portant nstrument of national policy and defense. In the United
States, the defense concept of civil aviation, while recognized carly
and accepted in princjple had never been as heavily stressed. This
concept was reviewed in the study conducted under the Air Mail
Act of\1934.

The study of commercial aviation led to”the Civil Acronautics
Act of 1938. With its passage. onc Federal statute and agency
were substituted for the several which had been regulating the
industry. The Civil Acronautics Authority (CAA) consisted of
three practically autonomous groups. a five-man Authority, which
dealt with economic and safcty rcgulations, a three-man Air Safety
Bbard, for the investigation of accidents, and an™ Administrator,
who was in charge of the development and operation of air navi-
gation facilitics as well as gencral development and promotional
work. Organizational difficultics, duplication of activity, and dis-
sension, within the ranks of the Safet) Board brought about a fc-
orgamzauon of the regulatory agency in 1940.

The Civil Acrenautics Authority was, in cffect, split and pro-
vided the nucleus for twa ncw organizations. The five-man Au-
thority became tHe @vil Acronautics Board (CAB), to which
was assigned the saféty rult.makmg function, the Administrator
was transferred to the Department of Commerce, where” he ex-
crcised his functions as.hcad of Civil Acronautics Administration
(CAA). Hence the abbreviation CAA continued to be used.

After 1940, the CAA, under the Department of Commerce,
was to cncourage aviation’s development to fill the commercial
and dcfensc neceds of the United States. The 1940 reorganiza-
tion did not solve all the difficultics the CAA cxperienced. Rather,
the CAA underwent a scrics of small changes which cventu-
ally led up to the passage of the Federal Aviation Act in 1958

1Y
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On the cve ot the Second World War, the Fedcral Govern-
ment, on thc premisc of national intercst, continued to provide
an clement of dircct aid for the transportation of mail. This aid
helped put the air industry on a financially sound basis. The sub-

sidy element in airmail payments was on the whole less than the
subsidy paid in most countrics. The valuc of this investment be-
camc immcdiately apparent with the outbrcak of World War

II on 7 Decc?ﬂxr 1941, : L

CIVIT AVIATION AN\D WORLD WAR I

The airlines and general aviation made significant contributions
to the war cffort. While contributions of general aviation wete
a largely acronautical nature (except for the civilian pilot bre%mg
program ‘and the Civil Air Patrol), contributions of the airlincs
were on the whole more direct and immediate. The assistance of
both were particularly notable in the critical carly days of the
war when our, military air power cxisted largely on paper. Among
the tasks performed by the airlines during World War 11, the
most important arc described below:

1. Provided the Armed Forces with transport aircraft. At the out-
break of war, the airlines turned over 324 aircraft, or half thecir
domcstic flcet, to the military forces. These commercial airliners
formed the nucleus around which the Army Air Forces and Navy
were able to build their huge transport commands. In addition, the
airfines also delivered to the Armed Forces airplancs previously
oMderfil for commercial use. Some of these planes were transferred
even beforg Pearl Harbor.

Perhaps just as important to the successful prosccution of the
war was the healthy condition of the airline busingss at the out-
break of thc war. Had the Udited States lacked sound, thriving,
and cxpanding commercial airlines, the aircraft industry would not
have been so technologically advanced ol economically lmportant
Even with this commercial stimulus, aircraft production was in-
adequate for the immense military necds, and it was not until
scveral ycars later (March 1944) that the required top produc-
tion level was reached.

2. Supplied hey personnel In addition to supplying the Armed
Forces with aircraft and crews, the airlines furnished the services
with many cxperienced executive personnel to set up and operate
the transport commands. These executives became the transport
command organization commanders, chicfs of staff. ctc. Without
thesc top men, the gigantic wartime airlift operations described
above would not hayc been achieved at so garly a date.
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3. Supplied many techmcal services. When the war broke out,
the airlines were the prmcnpal source of malntenance ands repair

. personnehThe mllltary services turned to these technicians for

servicing, mamtammg, converting, and modifying their aircraft.
They worked in both airline-operated and Govcrnmenbcontrolled
repair shops. . .

4. Furnished contract flying serwce The Armed Forces were not
able to perform all the flying functions demanded by the war
effort. The airlines filled the gap by supplying contract flying ser-
vice to the Air Transport * Command (ATC) and Naval Air
Transport Service (NATS). These contract flying operations grew
remarkably between 1942 and 1945.

5. Trained flying personnel. The airlines also‘helpg:d the war effort
by training. navigators, pilots, mechanics, and meteoralogists for
ATC and NATS. In addition, private opcrators expanded their
facilities and trained thousands of fliers under the Civil Aeronau-
tics. Administration’s Civilian Bilot Training Program. Together,
these students became tho\ backbone of the Army, Navy, and
Marine air arms.

6. Provided airbase facilities. Civil authorities, in conjunction with
CAA, established airbase facilities for the use of both scheduled
and non-scheduled airlines id cities throughout the United States.
These formed the nucleus for' many military installations when ex-
pansion of such aviation facilities became vital for national defense.

7. Met demands of accelerated war business. Despite the tremen-
dous inroads made into the civil air transport fleet, the airlines
greatly specded up the conduct of war business through commer-
cial airline travel. Notwithstanding a forced cut of nearly half in
daily scheduled plane miles, the airlines in 1942 were able to
carry 82 percent of the last prewar year's number of passengers.
In 1944, the airlines carried 15 percent more passengers. This
was made posstble by pushing up the hours aircraft were in use
from 6.5 hours to 11.5 hours a day in 1944.

One of the most significant devclopments in domestic air cargo
transportation was the vastly increased use of air express. Air ex-
press pound-miles (a pound mile is carrying onc pound one mile)
increased fivefold and previewed the postwar potenuahues of
cargo service.

POST-WORLD WAR II EFFECTS

The wartime advances made in the development of aircraft
and engines during World War I had a direct and befieficial
effect on civil aviation. Later, it* was developments in civil air-

l})} N

[R VW




CIVIL AVIATION AND FACILIT{ES

craft that_benefited military aviation. During World War 1, scien- .
tific ‘and technological progress profoundly affected civil aviation.
Most significant was large-scale production and opertional yse of
jet-propelled and rocket-propelled fighters and of guided missiles
. by the Germans. This forc-shadowed the coming of a revolu-
tionary new cra in air transportation within a matter of years.
Jet propulsion, radar, and other scientific and technological de-
velopments brought about improvements in cquipment and air-
ways. These improvements aided the postwar expansion of civil
aviation.

During wartime, therc had been a great demandy for air trans-

) portation and airlinc travel. This demand continued during the
’ rapid demobilization following the war. .
J Both Government officials and airline cxecutives were misled

by the heavy demand for air travel. They ordered morc planes,
hired more personnel, and filed for new routes. When the demand
dropped, they found themsclves in financial trouble. \

To counteract the crisis, the airlines cancelled, their equipment
orders. This threw the preduction- industry into chaos. Highly
skilled engineers and other technologists were forced to leave
the aircraft industry because their jobs were eliminated. Ultimately,
both the aircraft industry and the airlines were threatencd with
collapse, a condition which would have had #isastrous effects on
military aviation.

The period 1946-1947 was a rough onc for the alrlme mdustry
It was only through the creation of the CAA that the airline in-
dustry survived. As carly as 1938, Congress had forescen the dif-
ficultics an airline crisis would bring.

The CAA Act cmpowered the Civil Aeronautics Board to set
reasonable rates for airmail carrige®®In addition to granting higher
tempofary mail pay rdtés, the CAB also -approved some loans,
made to the airlinc industry by banks, insurance companies, and
the Reconstruction Finance Corporation.

By employing newer "and more (horough]) tested. equipment
- and by takxﬁg atvantage of the impreved airways, thé airlines
were able to inercase the safety and <egularity of their service.
,Thg year 1950 saw the aidine industry, achicve an unprecedented
safety record when the passcngcr fatality ratc was only 1.1 per

100 million passenger miles_flown. (Flying one p.meng_u one mnlc.
cquals a passenger mile).
| The Airline passenger busincss showed 'a markegd upturn in
. 1949, and by the latter part of the year, thd industry was out of
| the red. In 1950, the, industry cxperienced its most succgssful .
. year, with all catcgorics of traffic at record-breaking lcvcls\ for
. two ycars in a row, the industry’s profits were the greatest since
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exceeded the half-billion dollar mark for the first time, giving the
airlines a net profit of $63 million. About half of this profit §vould
not have been possible without the $30 million mail subsidy.

The years since 1950 have scen a shift in the Nation’s travel
habits caused by the increcasec in speed and in services. Planes
are now morc comfortable and convenient, and public response
to these improvements has been remarkable. The airlines now ac-
count for more than 70 percent of all public domestic intercity
traffic. In the late 1950s, the airlines carried only about 35 per-
cent of this traffic, As passenger traffic has incrcased, the cost
of flying has gonc down. Air travel and”acrospacg industries have
become “big business,” accounting for a large pottion of our gross
.national product.

Because of the combination of improved equlpmcnt and en-
larged route systems, revenue ton miles have increased at the
rate of 13.1 percent cach year since 1960. (A revenue ton mile
is hauling onc ton of cargo one mile for which pay or revenue is
received). Not all of this growth hhs been reflected in profits.
Much of the airlincs' money"ris invested in capital outlays for re-
placing equipment!

. In the years¢since 1950 airlmc traffic has more than doubled,
and general a\(auon traffic has doubled several times. This has
led to a condition known*as the “crowded air.” Until 1958, the
CAA controlled civil aviation, and a number of other agencics
controlled military aviation. Often thgre was little coordination be-
tween these agencies. This lack of coordination caused confusion
in the use of air lanes and culminated in a series of air crashes
in 1957-1958. In response to an aroused public, Congress ecn-
acted the Federal Aviation Act which created the Federal Avia-

the end of World War II. Domestic air carrier operating rcyues

. tion Agency (FAA) and gave ‘it the responsibility for rcgulating

- all al?pﬁcc over the United States and establishing a unified sys-

tem of air traffic control.
The cstablishment of the Federal Aviation Agency in 1958

- brought together in on¢ organization the Civil Acronautics Author-

iy (CAA), the Airways Modernization Board and the safety-rule-
making function of the Civil Acronautics Board. The CAB con-
tinued as -an independent agency ovefseeing the ctonomic as-
pects of the industry. Certain military personncl were assigned to
FAA to insure civil-military cooperation.

The FAA is hcaded by an Administrator appointed by the
%rcsnd«,nt with the advice and consent of the Senate. He must be
a civilian with aviation experience.

For the first ime 1n the history of aviation the act assured coor-
dination and cooperation between civil aviation and the military
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services It also provided for the assignment of military personnel
to posts within the Agency thus insuring military participation.
The FAA continued as an independent Governmental agency
from 1958 through, early 1967. Then the Federal Aviation
Agency became the Federal Aviation Administration and it be-
came part of the Department of transportation. The current or-
ganizational structure is the result of all the previous efforts to
organize this complex and rapidly expanding arca but by no
means is it the final and ultimate organizational solution. New
developments in the industry create new organizational needs and
the Government will adapt to these needs as they emerge. In
Chapter 3 we will discuss the roles of FAA and CAB in regulating
comthercial air traffic. : ’
Throughout the| history of aviation the Federal Government .has
played a role. The pioncering efforts of the Post Office Depart-
ment proved that air travel could be both safe and efficient.

During wartime the Government saw how vital air power was to

our national defepse. The Government helped the struggling air
industry in times; of need and gave the boosts that the industry
needed to stay dlive. In turn as the air industry expanded it
brought growth tp the national cconomy and promoted national
defense. Thus. the relationship has been one of mutual coopera-
tion. As higher J)erformance aircraft come into use and as air
travel grows in gopularity, Government regulation becomes more
and more vital fo public safety and the orderly movement of
thousands of aircrhft. :

AVIATION SAFETY

The primary business of the FAA is aviation safety. The FAA's
vigorous program for the prevention and investigation of aircraft
accidents identifies human and physical hazards to flying and sets
standards for aifcraft’ manufacturers, maintenance practices, air-
crew training, and thé management of air traffic. Accident in-
vestigation findings contribute to the storchouse of knowledge
used in preveating future accidents. The FAA has found-that the
greatest problems’ in safety are people problems. Even highly
skilled pilots, mechanicg, and controllers sometimes become com-
placent in their attitudes toward safety. Many times job perform-
ance gets to be such a routine task that the experienced airman
exhibits a lack of sound judgement. In such a case people become
overconfident in their ability and attempt feats for which they lack
the skill and training, much like the overconfident automobile
driver who tailgates and weaves in and out of traffic. Many acci-
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dents are caused by ignorance regarding a particular aircraft and
changes in weather or by failure, to keep current on flight rules
and regulations.

People problems are much harder to cope with than physical
problems. When runways become damaged or a faulty mechanism
is discovered in an aircraft, the fault can be corrected quickly.
People, on the other hand, must be motivated to perform in a
safe manner. The FAA constantly solicits the support of aviation
personnel in maintaining safety standards and practices. The FAA
promotes, coordinates, and assists in conducting local and national
safety programs, but it is the cfforts of private citizens that cause
the programs to succeed. Individuals, companies, and organiza-
tions are urged to adopt safety standards for themselves. These
standards .can be maintained by participating in safety meetings
and special training sessions to update skills. FAA inspector spe-
ciglists are available .to cxplain the principal causes of accidents
and to discuss measures that can be taken to avoid them.

The law requires that all aviation accidents bé reported to the
FAA. The formal report of an accident is submitted by the pilot

, or other responsible pcrson involved. Non-fatal light plane acci-

dents are routinely investigated by inspectors appointed by the
FAA. The inspector assignedgto’ investigate a particular accident
is normally the FAA field representative located nearest the ac-
cident site. The inspector's actions include an on-site investigation

to_gxamine the physical evidence and to take stateménts,from, the
O

persons involved. The cvidence obtained is forwarded to the Na-

* tional Tran:spontdtlon Safety Board for evaluation. Information per-

taining to the accident is analyzed and placed in computer storage
where it is compared with data from other accident reports to
determine trends in accid causes. This information is issued to
aviation personnel interestéd@ tn the case and to others who may

 be affected by similaj hazards. gn example of the uses made of

accident report information is indrcated in the following hypothe-

tical example: .

Elmer Jones, 32 years old, is vice president. of Central Banking
Company in Kansas City, Missouri. He handles large loan ac-
counts throughout the states of Kagsas and Missouri and flies
his own twin-engine aircraft on, frequent out-of-town trips. On
31, July 1973, he was landing at Kansas Cll.y International Air-
port whén his left brake failed. The right landing wheel went off
the side of the runway causing the aircraft to turn sharply to the
right. The aircraft left the runway and the left wingrtip struck a
runway marker causing an cstimated $650 damage to the air-

craft and $30 damage t0 airport property.
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Mr, Jones filed an accident report imm}diatcly, and the local
FAA “inspector, Mr." Rogers, investigated. His findings confirmed
Mr. Jones' statements, however, he also found the cause for the
brake failure. The left brake cable had pecome frayed, gnd when
pressurc was applied to the pedal, the cable came apart. A check
of the right brake cable showed that it too was badly frayed.
Further investigation revealed that Harry Black, the aircraft me-
chanic of Aviation Maintenance Contractors Inc., had been -the
last person to inspect the aircraft. M. Black stated that he had
not 'looked at the brake cables but that the brakes had worked
perfectly. . ' : g :

Mr. Rogers, the inspector, found no .other physiéal evidence
that would have contributed to the “accident. He did find that
the aireraft .had traveled more than 60 fect after the pilot, Mr.
Jones, discovered that the left brake was ot functioning properly.
Mr. Jones stated that he was in a hurry to clear the runway and
belicved that he could maintain dircctional controf by use of the
rudder, however, he misjudged the ncarness of the runway edge.

The causes of this accident are quite clear and there wére no
injurics. Mr. Jones' attitude toward safety was changed consid-
erably by this event. He had always viewed Safety as did the old
time pilots of open cocRpit, fixed gear, fabric-govered planes who
said, “Any landing you can walk away from is a good one.”
Mr. Black, the mechanic, had also learned a valuable Iesson.
Yet, the case was not closed at this point. When the Safety
Board checked the computer printout data, it was found that two
other aircraft of the same make and model had experienced recent
brake failures. The manufacturer was contacted immediately, and a
check was made to determine how many aircraft had been sold
with this typc of brake cable. The- buyers of every one of these
airplanes were traced, and the cables were replaced at the manu-
facturer’s expense. .

Many minor accidents arc much more seridus and complex \than
our cxample. However, it illustrales the importance of aviation
safety and how the'FAA is instrumental in using accident investi-
gation results to make air travel safer for all. s

All commercial air carrier accidents and fhtal light plane acci-
dents reccive the special attention of the Safety Board. The Board
maintains a team called a Go-Team that is made up of safety
investigators (usually 10 members or less) who stay ready to pro-
ceed to, the site of major accidents. These men are experts in
accident investigation and at the accident site, they may work
from 5 to 10 days to gather facts which they present to the Safety
Board for-evalyation. :
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In addition to atcident investigation, the Safety Board makes
recommendations to Congress and agencies of the Government
concerning safcty matters. Board employees make special studics,
conduct public hearings, and provide uscful information “to the
public through the press. '

It should be remembered that the goal of accident investiga-
tion is to discover the cause of the accident, and to use these
findings to help prevent future dccjdents. After all, the main pur-
pose of an accident investigation is/prevention of a similar accident.

REDATIONS BEIWEEN CIVIE AND AVHTEARY AVIATTON

Because of the nature of aviation, the roles of civil aviation,
military aviation, and the Federal Govérnment are necessarily
tied together. The Federal Aviation Administration (FAAY itself
is a combination of these three—whose interests may conflict.
Today, there are fewer conflicts because cach activity has repre-
sentatives in the FAA.

The FAA provides the authority necessary for cffective man-
agement. It stimulates intergroup cooperation, and this coopera-
tion was bchind many of the advances made since thc estab-
lishment of the FAA. One of thesec advances, a radar advisory
service for jet aircraft, provides safe inflight scparation of aircraft
operating within controlled airspace on an instrument flight rule
*(IFR) flight plan. This service was made possible by joint use of
military air, defense- and FAA long range radar systems.

Other imprdvements were made in safety and more cfficient use
of airspace by consolidating some military rcfueling areas and elim-
inating others. Climb corridors were cst%blishcd fqr high speed
jet aircraft to provide greater safety when the -pilot’s| forward visi-
bility was restricted during climbs, - .

Other studies on proximity (ncarness) warning devices were in-
itiated, and plans_for greater use of milifary radar for e¢nroute
traffic control were formulated. Restricted areas used by the mili-
tary were changed, some were climinated, and others were made
available on a part time basis. This provided extra airspace which
had not been available previously. -

Cooperation between the military and the FAA was further
increased when the militdry were required to consult the FAA
before constructing new airports and runways. On “several occa-
sions this ‘coopgrative planning prevented conflicts in the use of
airspace by integrating present needs with future plans.

Clearly, the FAA has increased safety and cfficient use of air-

space. Management ol the nation’s resources through joint _cf—\

forts has alse saved millions of dollars.
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PROJECT BEACON" - S

. ) - *

At the request of President -ljohn .F. Kennedy, 3 'task force .
known as Project Beaton was established in early 1961. The pur- g
pose of thjs :rask force, was twofold. (1) to conduct a scientific . -
review of‘-:’iviation‘faciliu’es and rclatcdircsearch, and dﬂcvelopmcnt,- . LT
and (2) .to prepare a practical.fong-ratige plan to Insure cffi- .
cient and safe ‘contro] of all air -traffic,withir_r“ihc Unjted- States. s
Sound plahning was tg provitic an orderly and ecopemic “evolu-
tion of the presentsystem’ of aur, traffic ‘control in pace with con-
tinuing advances in 'techfiology and national . needs. Both ctvil -
and military representatives, participated s the §tixd§_. s study ,
was compjcted,: and a’seport on the tesults was sent to the Pfesi-
dent on 1 Movember 1961. v o et

The stady groups eséimated ‘s’ 44 percent increasdy total - e
flying by 1975. However, ‘controfted. traffic was estimated to in- .
‘crease by 300 percent. Although there had been- sufficlent - im- "~
provements in air traffic control measpres to handlc «the prevail- .-
ing air traffic, it was obvidus that ng:sy improvefnehts hall* to be

made to cope With future probi¢ms. Sé'Eargtibn_s}a.ﬁdard:s,'ck- »

ndent on calculated position and bilots” repojts. were insuffr-
nt; radar control would be necessary ‘o' handfe "growipg .aig
v traffic. The simultancous use of both® inﬂ.r*h‘ﬁcm f'zﬁ'mlcs
(IFR) and visual flight rules (VFRY along she .’sa‘g‘c aifways was
a problem. There were also problems #f radio frequency con%
gestion"gad pilot and aircraft controller “vgrload -due “to* the re-,,
quircmcg for frequent position reports. Inthe terminal arcé‘n,i.m-‘ .
provements in approach and departure cleatgnce delivery wete
Necessary to prevent inefficiency through eacessing delays’ :

Project Beacon study groups rccommn{dc’d,scberal futurg im-

provements in the area of controlling air\ traffic. Fim, .the ‘study ,
groups recommended the development of system for wmmediate . v
. and continuous ircraft position and altitude, informatioh to the air’
traffic controller. Other arcas sinfe¥:out for future improvement -
included the segregating of contt®e8s and uncontrolled air traffic,
the establishing of positive control a oigs ‘above certain altitudes, and
the establishing of speed limits 1 certain arcas. Stll other recom-
mendations involved the employment of general purpose com-
* puters in air traffic control and the integration of ar defense ra-
dar with FAA radar m order to provide continuous radar 3er-
vice enroute  The plan was to provide safety, economy, and ef-
ficiency of .operation for both cwil and military operations . "
By the¢“beginning of 1965, many of the recommendations of |
Project Beacon had been completod,’ and others were nearing o
completion. In the area of safety, many scientific -studies have
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been made concerming hazards 8 lightning strikes, problems of
turbulence, and airframe fatigue. Radars used by traffic controllers
have been modified to give suitable weather displays on radar-
scopes. Aeromedical research has provided information both on
human factors in aircraft accidents and also on impact and acceler-
ation considerations for future aircraft design.

Project Beacon recommends achieving greater air safety through'
better aircraft maintenance practices and procedures. An experi-
mental Maintenance Management Audit System was developed to
evaluate systems and practices used by air carries in directing and
controlling aircraft maintenance.

Tremendous advances have been made in air traffic control. The
airways structure has been streamilned to provide complete direc-
tion and guidance above 18.000 feet at all umes. Instrument ﬂlght
rules (IFR) are required above this altitude, and radar service is
available m practically all areas of the United States. Joint use of
the Air Force's SAGE direction centers has provided extra safety.
SAGE is an acronym for" “semiautomatic ground environment.”
SAGE operates a type of clectronic digital ,computer that reports
and acts on a deyeloping sifuation. The widespread use of radar,
in addition to providing greater safety, has been a tremendons
asset in expediting departures and arrivals in congested areas.

A traffic control sadar beacon system, which displays a constant
altitude and identification signal on the controller’s radarscope,
is being implemented for both miltary and civil aviation. Present
radar systems do not provide adequate altitude information al-
though they do help the radar controlleg determine distance. This
new system displays both altitude and distance information. The
last chapter. of this book will discuss this new system. It will also

- explain present ajr traffic control procedures and lists other new
*aids to air traffic control. ‘

The FAA, then, plays a significant part in maintaining our
national defense posture. The mulitary services and the cammercial
airlines can now:use common systems of air traffic control, and

. - ~tthey cin work toggther to solve common problems
.
| ., CIVIL RESERVE WIR FLEET (CRAF) \

'
1y

The scheduled Wnitkd States airlines have| a double mijsion
The first mission is tg, sumulate commerce by chrrying passco-
gers angs cargo safely. dependably, and economucally throughout
. Re free world. The secdpd mission is to provide airlift assistance

\thc Department of De{ense and Lwvilian disaster rehief agencies
in' the time of national cmirgency +or natural Xalamlt) This double
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mission is defined in the Civil Aeronauticy Act of 1938 which
states that the airlines are td serve domestic. and foreign commerce,
the* postal service, .and the national defense effort.

The airline industry responds to the néeds of the military. It
provides contract activity, commercial air movements, and individ-
ual ticketing. This service has satisfied some very large require-
ments without the  declaration of -a-national emergency.

In event of a national emergency, there must be an es-
tablished organization to insure quick response. In 1952, the asr-
lines and the Government together developed the Civil Reserve
Air Fleet (CRAF) to mect this need. Certain airplanes in the
airline fleet are designated g{d specially equipped as CRAF planes
and are available for emergency on Government call. The air-
planes are an important part of CRAF, but thgre is more to
CRAF 'than airplanes. Also included in this organization are -the
trained crews and mechanics This fleet therefore is self-sufficient
and ready for use in emergency.

Jn time of emergency, efficient operation of transport for the
domestic cconomy is also essential, hence, the Department  of-
Commerce has a major responsibility for commercial aircraft allo-
cations in the CRAF program. The Commerce Department is ad-
vised by the Defense Department for the military requirements
and by the CAB for civil requircments. .

The CRAF program,” as it applics to international operations,
is activated in three stages. The first stage does not requirc, a
declaration of emergency. Cargo and passenger aircraft with their
crews and appropriate sdpport are immediately available to the
military. The number of aircraft used in the first stage may be-
very small or there may be as many as 50 to 100 to meet a spe-
cific nced. Natural disasters such as carthquakes, floods, and
droughts often require the specedy movement of people from one
arca 1o another, or require cargo aircraft to fly in needed sup-
plies and matettals. These operations are usually of short dura-
tion and can be accompk'&shcd with a limited amount of airlift.

Stage two is an “airhft emergency” as determined by the
Secretary of Defense. At that time, a large number of aircraft
would be made available from the airlines until the emergency
ended. The 1948 Berlin Aurlift is an example of a stage two op-
eration. Although CRAF had not been officially established at
that time, hundreds of civihan aircraft were used to assist the De-
partment of Defense in delivering food, fuel, and needed medical
and other supplies to the German pcoRlc who had been isolated
in Berlin by the Communis. :

\
\ 22

Aruitoxt provided by Eic:




THE GOVERNMENT AND PRIVATE AVIATION

A third stage would activatefthe full CRAF, more than 400
arrcraft. This would occur in time of war, during an unlimited
national emergency, or during a civil defense .mergency de-
clared by the Presidenjt or Congress. The concept of CRAF is a
good one because it }rovidcs a force in being ready to respond
to a national emergency.

While CRAF has 'never been activated in accordance with
emergency plans, a large amount of contract airlift is purchased
each year from airlines participating in CRAF In 1972, $419
million were spent on internativnal airlift contracts and mote than
$50. million on pdomestic anrlift contracts. Over 90 percent of all
military passengers are airlifted oh commercial airlines.

The scheduled airlines were used to lift a large percentage of
the Military Airhft Command's transient passenger traffic jnto and
out of Southcast Asia. At the height of activities in Victnam, the
airlines lifted more than 2,500 passengers and over 180 tons of
cargo per day to Vietnam. -

A high percentige of the toops transported. dyring the Ko-
rean confhct were airlified, However, that percentage was less
than half the airlift rate of the Yictnam war. The speed and carry-
ing capacity of airline aircraft were far less then than they .ar¢ to-
day. ) ) .

THE INTERNAHIONAL CIVIT AVIATTION
ORGANIZ AGTON (1O AL
. .

Global transportation systems faced the same problems of air
traffic control that the United States did. The unprecedented air
traffic following World War I1 made it mandatofy to control and
regulate the use of the air. As a result, national leaders sought” to

"establish standard operating and legal arrangements for air travel
on a worldwide basis. The delegates from 52 countries met in

Chicago on 1 November 1944, There they established an organ-
1zation which they called the International Ciyil Aviation Organ-
ization (ICAQ). The purpose of this organization is to promote
cvil ayiation on a global scale as a means of creating international
friendship and understanding. .

The ICAO has its headquarters in Montrcal, Canada. It has
been any, cffective organization, making major contributions to
world codperativn in air transportation. It sets technical standards
and air opgrating rules, and it carries out accident investigations.
In this, it r¢sembles tre FAA. However, the ICAO has a distinctly
international\nature. 0
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CIvVIiL Amngx AND FACILITIES -
WORDS AND PHRASES TO REMEMBER

Civil Aviation

. National Advisory Commmee ,for Aeronautics
barnstormers §
TAT
Interstate Commerce Commission
Civil Aeronautics Authority (CAA)
passenger miles .
revenue ton mile
Federal Aviation Agency (FAA)
Federal Aviation Administration (FAA)
Go-Team
Project Beacon
SAGE
Civil Reserve Air Fleet (CRAF) - A

REVIEW QUESTIONS .
1. How did military aviation aid civil aviation® How did clvil aviation ald
military aviation?
2. Explain the Federal Government's role in aviation.
3. Describe the Civil Reserve Alr Fieet (CRAF). .

N TRINGS TO DO ‘

1. We note in this chapter that the Federal Government exercises control
over virtually all phases of commercial dyiation. Much of this control s
applied through FAA. You might, therefore, obtain from your local FAA
representative (usually found at the local airport) copies of some FAA
regulations. You might ask your AEI for permisston for a commuttee to
call on the local FAA office and invite "a representative to speak to the
class on the relationship between the Government and commeruial aviation.

[

. In relation to the above, you mipkt also investigate the relationship between
commercial and military aviation and determinc the extent to which FAA
exercises control over military aviation.
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IN TH!S CHAPTER, we are conr.emed with the fastest growing
segment of the aviation industry—general cvnaiion. You will ./
read about what if'is, what it includes, and why it is growing
~ . so.rapidly. You will learn about agrlcuhurp[‘nvfahon, business
aviation, instrucﬁbnaf flying,. recreahcna} flying, cmd the,
newest asyect ‘of alr transportation, air taki service. 'Fhé Civil
. Air Patrot is also an tmporiant part of general avidtion, and
. _~sq you will read about its ‘mission and how the organizdfian
4 fynctions. Just “what the. impacf ‘of such a rap?dly growing
industry will be 0@t our country is axplained at thé end of the .
. «hapter. . When you have s!ugﬂg& this chapter, you should be .
. able-to dg the following: (1) tell. why aviation is 30, im- ’
. portan tp the.husiness executive, tfw farfngr, dnd the averuge_
. -citizem (2). ‘discoss why. “air taxis""are such g populat part of
ganeraf uviaﬁcm Q). ufline: the. mission of, }hb “Civil Alr -
. Patral; and_(4) explain how the producers ot pr!vate qircm& ‘

. qomrlbute to ihe g?pwih qf gunerul aviaﬁon. Tt
: - U SO T TR ”1’1' '
.y S AP P
: N . ‘
. eneral aviation is a term used to designate that part of avia-
C tion which 1s neither military nor airline. Included in general
\ aviation are agricultural aviation, business aviation, instructional
\ flying, recrcational aviation, and aif taxi service. General aviation

alse covers such conscrvation activities as forest, power, and pipe-
line patrq( such public service a"nvmcs as ambulance, rescuc,‘and

.25 ] .
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emergency service; and such law enforcement activities as automo-
bile traffic surveillance. ]

General aviation is the most rapidly expanding segment of the :
total aviation picture. Its growth has a significant effect on both
the national economy and on individual well-being. General avia-
tion has brought airmindedness to many diverse businesses and 1n-
dustries, and today it carries a much greater volume of traffic
than is carried by the commercial airlines.

Not only is general aviation the fastest growing segment of .

aviation, but all major criteria for measuring its growth point to
a continuation of the trend which has existed for two decades.
To cite a few figures: in 1957, there were 66,520 aircraft in the
general aviation flect and 1,829 aircraft in the air carrier fleet
(fig. 5). To put it another way, there werc about 40 general
aviation aircraft in service for every air carrier aircraft in service.
In 1972, there werc approximately 135,000 aircraft in the general
aviation fleet and approximately 2,600 aircraft in the air carrier
fleet. This means that there were more than 50 general aviation
aircraft in service for every air carrier aircraft in service: Estimates
for 1980 indicate a ratio of greater than 60 to 1.

The growth in numbers of general and air carrier aircraft is
shown in Figures 6 and 7. This information, furnished by the

l SMALL, 3€T I
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Figure 5. Generol Aviotion Aireroft -
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GENERAL AVIATION

Federal Aviation Administtation, provides an interesting study of
trends in the use of various types of aircraft as well as the total
number of aircraft i use and the number estimated for the future.
In‘general aviation, the greatest rate of increase is in turbine
powered aircraft and rotocraft, while in air carrier aviation, the
piston engines have almost been entirely replaced by jets.

AGRICULTURAL AVIATION

The airplane has been used in agriculture since 1919, when the
United States Department. of Agriculture (USDA) aerially dusted
fruit trees infested with caterpillars. From this pioneering experi-
ment stemmed the aerial application busines{ in agriculture. Many
different types of crops are now treated from the air. Airplanes
can be- successfully used for spraying, dusting, seeding, and ferti-
lizing crops. In a recent year, for example, airplanes were used to
treat 1 out of 6 tillable acres in the United States with some 140
million gallons of spray chemlcals and more than 700 million
pounds of dry chemicals. ,

Acrial spreadmg of fertilizer ¥ not uncommon in the South and
Southwest. It is particularly uséful in rice production. Aerial seed-
ing is profitable with some crops, such as grasses, grains (especially
rice), cover crops, and oil seed crops other than cotton. It is pre-
dominantly used in the South and Southwest where rice is an im-
portant crop. The airplant has been used for reforestation and
pasture reseeding. The airplane is also used to distribute defolia-
tion chemicals which cause plants to lose their leaves and mature
more rapidly. Defoliation aids mechanical cotton picking.

Aerial application is not the only segment of agricultural avia-
tion. Farmers and ranchers often own their own planes to check
on their crops and animals and to keep up their many other busi-
ness interests. The Flymg Farmers has become a nationally recog-
nized flying orgamzatlon

Alreraft Type " 1967 , 1972 R 7 4

E

. 1982

Piston . 101,292 128,300 149,600 187,500
Turbine 918 2,500 4,400 7,300
Rotocraft 1622 2,600 3,750 4200
Other ) ' 3 ,
(balloons, derigibles & glider) 877 1,600 2,250 3,100
Total : 104,7: 135,000 160,000 203,100

O

RIC . \

-

Figure 6. Genero! Aviotion Growth

\ A 1 .

Aruitoxt provided by Eic:



& ’ -
UOJIDIAY |DIBUSS Ul UMOLY SINOY *z eunBiy
v ) R »uﬂC-E:buﬂou
[ - ISEIN0 {1,
YAl 61 o L€ . | 44 0°€e - oor - +£861
z'0 8l oore Lz s'le rey . *2861 ﬂ
20 7t ez i Ls 8'92 r9¢€ »8Z61
. TO €1 N ¥ . 5g Tore 8're «LL61 o
‘Y zo 'l 8’1 s, 8z zee w9261
z0 'L ot (1 ¥ - 6°€T 8°'Le «GL61 o
“ A - . . ...\U
. 20 o°ts : ~ 3 4 . 8'ce YA 1] risl -
1o . 0l B ey - gz . 88z «EL61
1o , 60 z'L © gy 80z W4 A *xTL6L
1o ' S0 . g0 : L€ 691 91z L9961
H s1apl ¢ t.c._uo.ox : euiqing oc_mco:,3<< : 0c.mmc0-o_mc_w i |pjoy 4Dy jOIsiy
. N s9|qiBliaqg : : uoistd : )
suoo|jog : adA] Aq yyosay Buip paxiy : .
\\\‘H/Lll. he (suoyjjtw uy) I\C

Aruitoxt provided by Eic:

E




GENERAL AVIATION
BUSINESS AVIATION

Modern big business has turned increasingly to air transportation
for a variety of rcasons. Today there are fewer key execytives.to
oversee large business and industrial complexes. Plants and offices
have been scattered throughout the country for economic reasons.
Many of these plants are located far away from a large airport.
Demands on executivess time are ever increasing. Directives
handed down via teletype are not as effective as face-to-face con-
tacts.”But how does the executive get from New York City to
Savannah, Georgia, for a two o'clock meeting, to Birmingham that
night to speak at a company banquet, and to Knoxville for a con-
ference the next morning? He flies the company plane. Thus, he
saves his valuable time. He has a flexible schedule, and he can land

o . at ‘any one of the more than 12,000 general aviation airports.
This is not to say that every major company has its own plane.
. Many use the .airline services. Others charter airplanes. Still others

use air taxi service. But business has definitely taken to the air.
Exccutives, salespeople, buyers, factory managers, and many’
others use this time-saving method of gemng t}xr jobs done

. quickly.

' FAA forecasts predict that for at least the next 10 years busi-
- 4 ness ﬂymg will increase. By the mid 1970s, business flying will
account for 10.4 million houfs of flying time. This figure repre-
“sents almost a third of the total number of hours of flying in gen-
»cral aviation. Yet, only a small percentage of the 400,000 or so
businessos which need and can afford their own aircraft use them
at the present time.

'

; ’ INSTRUCTIONAL FLYING
. _ . . .
Every year many people learn to fly. Many more want to learn. ~.

Some of you are probably interested in -learning to fly. Why?
There are probably as many different reasons as there are peo-
ple who learn. The reasons range from a desire to boost tompany
carnings to thoughts of dining in Memphis, shopping in New
York, fishing in Alaska, or surfing at Malibu. Whatever the rea-
son, a student pilot neells to lecarn well. ’

The Federal Aviation Administration realizes this and has set up
certain requircments and tests which the student. pilot must pass
to qualify for a Private Pilot’s Certificate, The FAA has also certi-
fied flight schools which meet FAA curriculum requirementy,

A prospective student pilot must be 17 years of age and able
to pass an FAA administered medical examination to gain ac-
ceptance in an FAA certified flight school. On the first day of

Q ‘ B '
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school, he is given a handout which describes the curriculum. He
"discovers that, he will be given jndividual ground instruction be-
fore and after cach flight. The g'ound instruction subjects are.

(a) Theory of flight including airframe and engine operation.

(b) Federal air regulations and air traffic procedures.

(c) Meteorology. .

(d) Dead-reckoning navigation, including the use of the flight
computer. . .

(e) Radio 'navigation and communication. -

(f) Use.of pilot information manuals such as the Airmans’ In-
formation Manual.

He is informed that, before he can solo, he must pass a written
cxamination on gencral operation of the aircraft, theory of flight,

and Federal Air Regulations (FARs). This test has been designed .

«to dssure that the student has acquired the knowledge necded
to,be competent in solo flight. . .

A student pilot soon realizes that there is a lot to know about an
airplane. He discovers that it will take a lot of time and practice to
learn to fly safely. After many takeoffs and landings, stalls, banked
turns, practices in emergency procedures, talks with the towdr, and
hours of cross-country flying, the student is ready to solo, He is not
allowed to take passéngers up until he receives his “ceriificate. "He
works for hi§ rcquircb 20 hours solo time: He can fly, as frequently
as he wants, wheneyer and wherever he wants to” go, provided
his instructor considgrs him competent. The instructor always con-
siders the weather before permitting a trip. Soon, the student has
accuniulated his 20 thours solo time and is rcady to be tested by
the FAA. When hg passes both the writtch exam and a flight
check, he is awarded a Private Pilot's Certificate.

- L8

A trip to other fountrics used to be possible. only for persons
who could spend spveral months in travel. This Ieft out average
persons with only a two- or threc-weck vacation. Now many peo-
ple fly to other couhtries for vacation travel. The travel time to and
from other countrigs By air may be only one or two days, or less.
This leaves most of tht vacation time free for sightsecing and other
pleasures. ' :

Many persons own their own aircraft to fly for pleasure. Quick
trips to the bcacl7. o resorts, or to vacation spots in the ‘moun-
tains can now be made over weck-ends, For many.persons, fly-
ing itself is a for#n of recreation. The thrill of being able to look

Z RECREARIONAL TLYING .
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down at the earth from th sk§ is .an enjoyable sensation to fly-
ing enthusiasts. Air shows ‘and “flying” have also become very

opular.
pop !
Y ’

i
AIR TAXI SERVICE

~

Small planes are becoming faster, more comfortable, and safer
because of modern cqunprdent These improvements make a major
contribution to the boot¥ i ersonal and_business flymg, but the
boom ddes not stop there.- It opens up a new fleld of operation
commonly called Air Taxi Service.

The signs are good for this young industry.

First, the whole air transport industry i$ growing faster than
was thought possible a few years ago. The airline fleet is getting
larger, its airplanes are, larger, and they are flying more trips
and carrying more passengers. ’

Second, this growth is going on in the face of a decline in
other kinds of public short-haul transportation such as trains and
buses, The local service airlines are rapidly becoming small trunk
lines. Because of the availability of the privat¢ automobile, other
forms of short-haul transportation are losing ground.

Third, the US Postal Service is faced with short-haul .prob-
les. The number of mail trains has decreased by 90. percent
since J925, and traffic congestion interferes with mail trucks. The
Postal Service lS leoking at air taxi service as a possible way to
improve its operation. )

There are two types of “air taxis”: those which. provide de-

‘mand service, like ground taxis or airplane charter operations, and

those which fly their routes "according to schedules.

The people providing demand service have small equipment
needs, and they can work as little or as much as they like. Most
demand companies start with small planes with one pilot per
planc to keep operating costs down. These companics are not
likely to get rich, because their passenger volume is not high.
Because costs are based on a minimum break-even fare, one per-
son traveling alone scldom finds the cost-benefit ratio acceptable.

The scheduled air taxis are not really taxis. They refer to
themselves as commuter alrlmes, but this is not quite accurate
either. ‘. .

‘Some commuter alrlmcs “connect with the major -airlines, and
seme fly between heavily traveled points such as New York and
Washington. These feeders using single- and twin-engine planes
provide other linds with convcnient connections. Though they call
themselves airlines, they are not curtailed or regulated as such.

S 1
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As air taxis and commuter airlines fill short-haul needs, they
increase in importance, and they also face more problems. Twa
big problems confront them at the present. economics and regula-
tion.

The economic problem was faced by the trunk airlines* years
ago, and the answer then was subsidy. Now these same airlines
disapprove of subsidies for air taxis. United Air Lines has realized
that what is good for general aviation is also good for United,
so the company has become partners with the local carriers. To-
day, profitable interline cooperation between this trunk and local
carriers is a reality.

One of the possibilitics under consideration .is subsidy by local.
governments. The amount of subsidy would depend upon the
amount of use the community made of the airline. The more they
used the line, the less subsidy the community would have to pay.
This would give the community pride of ownesship and also pro-
mote greater ,usage of the line.

The second major problem of the airlines is regulation. There
is considerable controversy about present standards. The air taxi
people think they are too strict, ard others think thSt single-
pilot operation on any basis is not $afe cnough. As the operation
of air taxis and commuter airlines increases, there are bound to be
greater demands placed upon them by both the ‘Government an
the traveling public. .

a
x‘ . , . -
CIVIL. AIR PATROL (CAP)

Discussion ofs the Givil Air Patrol (CAP) is included in this
section because the aircraft used by the CAP are of the general
aviation type.

Civil Air Patrol was formed by a, group, of civilians just prior to
.the US entry ‘into World War 11. Throughott the war, Civil Air
Patrol' volunteers used their airplanes to fly numerous submarine
and border patrol missions, airlift missions, and'mcrcy missions.
Their wartime tecord was exemplary and no ‘doubt helped influ-
ence the congressional action which first estabjished Civil Air
Patrol as a private, benevolent, nonprofit corporation and later
- made CAP a United States Air Force auxiliary. -

Today CAP continues its services to the nati@nwu%thrcc
major efforts. emergency services, acrospace .edutation, and: the
CAP cadet program. Its members wcm&ﬂ uniferm with
special insignia to identify.the wearer 3 ember of CAP.

*A trunk line is the main hne or route of an aithne company. a ralroad. of the 'ukc
- 2 -
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THere arc two types of active CAP members. cadets and s‘/nior
members. To join CAP, the prospective cadet must be at least
13 years old but not older than 17. The scnior member must be
at least 18 ycars old.. Upon being accepted, the CAP member
aftends mectings, completes cducation and traiming requircments,
pérforms duty assignments, and participates in umit activitics on a
regular basis. Satisfactory progress in the program is rewanded by
promotions and by cligibility for special courses and activitics.

Membership in CAP does not excmpt the member frony scrvice
in the Armed Forces. Furthermore, membership does not obhgau
one to active service with the Armed Forces or with CAP during a
wartime cmergency. It does, however, provide, the member| with an

’ opportumt) for accomplishing a worthwhile service for his country

and it provides an opportunity for devel ping sglf confidence,
sclf- dlscnplmc and knowledge. .

The naturc of CAP and its relationship td the, Al Force make '

it necessary that cach CAP member understdnd mlllturyl practices.
For this rcasen, drill and ceremonics are 1jtegral pprts of cadet
training in CAP and physical fitpess and {moral I¢adership arg
also important 1n the cadet program. The subjects tjughg/in CA
acrospace cducation arc Similar to those taught if AFJROTC.
Because of this, AFJROTC cadets may receive CAP credit for
thcnr acrospace education courses. CAP cadcts leart abofit acro-
spaa achicvements, the cffect of these achicvemengs of socicty
as a whole, and how such achievements contributef to acrospace
power. In some instances, cadets may cven learn fto fly at re-
duged rates through the local chapmr of the CAP

CAP also provndcs aprospacc cducauon 1o 1its s

civic clubs, fratdrnal organiza-
tions, and other interested groups. ‘

CAP flics many Kinds of missions. Primary among these is-

“scarch and rescue. Under th supervision of the escue and
Rccovery Service (ARRS), the CAP, National {Guard, Navy
Coast ; Guard, and local law enforcement  units rov dc mlam;

scarch and rescue 1n the United States

tivities upon request. The Civil Air’ Patrc
and ,rescue miussions inside the US Annua cmbers! fly 69
pl.l'LC‘[ll of all ARRS missions In addition to this Mmvaluable ser-
vice, the CAP flies blood-life missions,, provides emergency . arrlift
for the ‘sick and mjured, and helps in emgrgency work following
o1 N ‘
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natural disasters.” The CAP &lso plays a Jfol¢ in civil defense readj-
ess. The seniors in the CAP program function as leaders in
AP flights, squadrons, grqups, and wings,; They provide much of
the guidance for the cadet program. “
| -

GROWTH AND JMPACT OF GENERAL AVIATION

3 General aviation i
aviation. Think abo
mean? It means that|there are morefgeneral aviation planes, more
general aviation pilo
craft, more people employed in th¢| manufacture of general avia-
tiog aircraft, more gg¢neral aviation Hirports, and more takeoffs and
landings made by plapes than all other types
combined.

and $2,000. In 197P, more than_ 745,000 persons, including stu-
dents, held active pifot certificqtes. This figure is expected to reach
at least 1,250,000 fby .1982. Nearly 75 percent of the takeoffs
and landings at airports with control towers were made by gen-
eral aviation airplages.,This is thore than one aircraft movement

s

t Increased emphasis on pilpt ti
i

every sccond for eyery day of the year.
Aircraft prOducc{s are paying

more. attention to general avia-

tion’s needs and dgsires. A widt variety of aircraft to meet the

'increasing number of missions fg
{duced. Dozens of new models f
itransports have been introduced
riage capacity of many existing nf
production of new aircraft |s hi
of more than 135,000 planes #ncre:

iques, and cquipment with brea

r private air travel is being pro-
om trainers to pure jet business
The passenger
odels have been ifcreased. While
gh, utilization of the entire fleet
jses. '

capability have been some of

ndustry’s efforts contribufingj toe

gtowth in general aviation. Eco-

omic and social factors also |pldycdl a part.

There are many small generhl avi ion airports scattered through-

nd cargo car-

gining, improved rLaketing tech- *

out the” United States, but many géheral aviation airports are not
much mqre than dirt landing strips. With today's rapid growth
and impréving technology, general avijation airports need to be im-
pFoved Many communities are considering improving or adding a
g

neral aviation airport as a way to attract new industries. -

.
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/ / WORDS AND PHRASES TO REMEMBER ‘
Federat Air Regulations (FARs) general aviation |
-Air Taxi Service agrichltural aviation |
commuter airlines Flying Farmers
trunk airlines ' Private Pilot’s Certificate

Civil Air Patrol (CAP) _ ‘

. R IEW QUESTIONS
| "
‘ L. Define general aviafion. Why'is it growing so rapidly? /
. 2. Business aviation iy growing x‘rore rapldly tlmf any other type of aviation.
/ Why? }
3. Define air taxi. / )
4. Discuss the Civil' Alr Ratrol. o
\‘ lf HINGS TO DO

1. If there is a flying school in you? commuty, you mught contact officials
at the school to determine how many pilots thé school trains per year
and report to the class on a‘ll that is involved in learning to fly, including
cost. | ¢

2. You as an individual or as a member of a commuttee from the class might
contact your Ipcal chamber of commerce or industrial development board
to investigate the impact of aviation on your community. ow

3 If there is no local airport in your commuinty, you might work up a report
~ to indicate thg economic advantage that would accrue to the community
»if an airport dere added. Or you might justify the lack of an airport.

SYGGESTIONS FOR FURTHER READING

Pethaps the best; source of recent information in this fast-growing field is
periodical literatupe. Keeg up wath warrent developments un this area by reading
such magazines s Aviation Week and Space Technology, and Air Force

Msgazine. 1
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Commereial Airlines

.
-

‘ IN THIS CHAPTER we drg primdrﬂy concerned with the Gov-‘
ernment rules and re ulations uffecﬁng commercial airlines.
The restrictions blaccd on ;ommercial airlines are for the good

_ of gll citizens. T e C!vil Aerongutics Board imposes required
" restrictions on dirlinks. Alig, included in this chapter is a
" discussion of thé respénslbahty of the Federal Aviafion Ad-
AN .. mmistranon to provnde safety regulations.” You will discover
. reasons for'the growth j jn the airlines industry. Modern equip-
mem and techie logical i nmprovemems are reasons for people
to use airlines more frsquenﬂﬁ Rapid growth in any industry’
tends 1o create’;problems. Wgth all the planes now in use,
.. We can antjcipate problems in the deiign of pew p!énes and .
airports, thé schefulfng of these. planes, and the efficiant
management of njodern airports. A very impartant part of
commercial airline{ is air freight. The impact which air freight
*has. had on our pconomy is discussed toward the.end of
* this chapter. After g'ou have studied this chapter, you should
be able fo do thé {ollowing: (1) outline the hsponsibilnjies of
the Federal Aviatidn Administration ‘and dstablish probf that «
_their, éon‘cem for 9 fety has paid off; (2) diséuss some of the .
problem‘s facing growing commercial au’lincs fqdustry;
and (3) explain why air freight makes our lives more pletisant.

/

3

ommiercial airlines js a term loosely used to include scheduled
and nonscheduled airlincs. When we think of the airlines, we
usually think of the trunk lines operated by such companics as

7 /
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v
American, Eastern, Trans-World, and United, but/ the term in-
cludes much more. Air cargo lines, such as Airlift Infiernational and
Flying Tiger, are~pirlines; local service lines such 4s Delta, West-
ern, and Braniff are airlines, even the commuter airlines, discussed
in the chapter on general aviation, are airkines. All of these ac-
tivities are lumped together and called scheduled airlines.

Yet, scheduled airlines do not present the entjre picture. There
are still some nonscheduled airlines which operate on the basis of
passenger demand. Most of the traffic carried by the nonscheduled
airlines consists of charter flights and overflow traffic from the
scPeduled airlines. .

X -

ROLE OF THE GOVERNMENT IN .HRi\l\E( MANAGEMENT]
. Tl

" The Civil Aeronautics Board (CAB) has broad authority to pro-
mate and regulate the civil air transport industry within the United
States and between the United States anfl foreigh countries. It
has the responsibiliy of regulating airline competition, that s,
authorizing enough competition to assure cver-improving service,
but not to ‘the extent that it would destroy an airljne’s prospects
for econ'(;rhic health necessary for progress.

»

CAB Responsibilities w

The CAB authorizes US carriers to engage in inters‘tatc and
foreign commerce, and also authorizes foreign air carriers to fly in
the United States. : .

Granting a carrier permission to engage in interstate and foreign
commerce can only be allowed when certain requiremehts|re met.
These requircments are pecessary to assure the contmuirlg bility
of the cdrrier industry to meet the needs of the public.}F\‘:Er ex-
ample, a gcheduled airline must demonstrate that it is fit;| lhng,
.able, and financially responsible to perform such transportation
properly; that its management is honest, efficient, and ecogomical;
and that -its operatign will serve the public convenie ¢ and
necessity. The CAB awards a certificate of public conveniencé and
necessity only after exhaustive investigation, including a full ‘)ubllc
hearing. The following is a brief list of some of the stringent
qualifications an airfine must meet. l

I. A scheduled airline must serve all points designated” on its
certificate, even those that do not by themselves’ generate enough
traffic for economical service. It cannot suspend service at any city
without CAB approval, which is based upon a review of the public

interest. :

‘. N ;
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2. A scheduled azirline must provide regular servicg, according
to a complete system flight schedule that must be published and
filed with the CAB. Thege schedules must reccive CAB approval
as infernational scheduleg receive Internauonal Civil Avnanon Or-
ganization (ICAO) apprpval. ‘ ?

3. A scheduled girling must publish and file proposed fares and
tariffs with the , which can reject them if it Feems them not
in the public intefest.

4. A scheduled; airline must carry the mail and’ support national
defense efforts u'{ accordance with the rates and provisions set
down by the CAB, The CAB determines. minintum rates to be
paid for these pubhc services and the US Postal Service gnd the
Department of . cfcns‘é negotiate contracts with specific carriers -
who provide tht service

5 A schedyled airlifie ;Zzust file full scrvncc traffic, and fmancnal |
reports with the CAB specified time intervals. It must also
keep its récords and facilities open for CAB inspection at all times.
It must keep the CAB informed as to ownership. It cannot- merge,
consohda{e or acquire another airline without CAB approval.

As you ¢an tpll by\the scope of the problems it handles, the
CAB is constantly consydering new proposals and suggested changes
that will result i bettdk management and increased service. Often
an airline fmdsxthat t would bg advantageous to changé a o
. schedule or alter an cxifting route plan. In this case, the airline -
would submit a p} new schedule or route plan to the CAB
for consideration. Q‘hc pioposed change. may -affect other airlines
.- serving the same area gng they may object to the plah. When all
objections are rsccwed, the proposal goes bifore the Board for a
hearipg. The Board can digmiss the proposal, accept it, a cept it on
.3 temporary bms,l or eppand it. In reaching a dedsion, the
Iioatd does - ndt HCCCsSaTll' i

| C
L }ts ecisions madg! on: past o
Lo " The CAB is alsd concerned_fwith insuring that au'hnes are com- - <
‘ pensated *for p;owdmg essentigl services at a loss’ to their com- ° o+ -~

»~,
»

"

' , Danics. For example, the Bojrd may grant subbidies o Jcarriers
g finance the, costs of -providipg necessary air service to ‘Communi-

" ties Jwhen the volume of traffjc is,not sufficict ta meef the costs . -
-7, of! such service ,Thus, the public interest is served by providing =~ .’

. air'transpartation to the small commumtlcs which wquld other-
v Wxsc be without air scrvnce . B s
. .. Another drga of integest and rcsponstfnfty for the CAB is that
' of u:]al’lonslnps betweeti ~carricrs. The .Board approves| or disap-
prmks all proposed rergers, ac/qunsmons of gontrol, | interlock-
Y “s, ing *relanonsmpe.. and agreements, bctwcen air s,t‘;mcr.s oonSIdcnng
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CIVIL AVIATION AND FACILITIES ,

the interests of travelers, shippers, and other air carriers -which
may be adversely affected. It is concerned with whether air ‘car-
riers and travel agents engage in unfair methods of compcmmn
and deceptive compctmve\pracuces in the sale or conduct of air
transportation services. ’ Co

» As stated earlier, the CAB js the Government agency concerned

with the broad hspects of promotion and regulation of the airline
industry. The Government is also concerned with the actual op-
cration of the nation’s aifcraft. Regulation and control responsi-
bilities,in this area are assigned pnmanly to the Fedural Av:auon
g Admmlstrauon (FAA), R

.o

. . FAA Responsibilities b

1

The cheral Avnauon Admmlstrauon (FAA) has the responsi-
bility for publishing and enforcing safety regulations. The special,
Federal Aviation Regulations it has established for scheduled

) airline operations are more detpiled and strict than those of any
other class of aviation. :

A scheduled airline is required to have a complctc dispatch sys-
tem eanmpassmg communications for the dispatch and operational

. control of all its aircraft. No ‘scheduled flight can take off without
specific authority from a system dispatch office. Dispatchers, who
must hold F dispatcher certificates, must be thoroughly familiar
with the, , weather conditions, navigational facilities, and air-
port condm(ms under which ‘they dlspatx:h aircraft.

A schcdulcd axrlme can fly on instrumenty over a pamcular
routc only if the route is equipped  with. navigational aigs ap-
pfoved by the FAA. It can schedule flights only into airports.
mspccrcd and approvcd for the operation by the FAA. .

A scheduled airline must show that competent pcrsonncl and A
adcquatc facilitics and cquipment are available along its.routes to | _

3 properly ‘service, repair, and inspect its airplanes. !

. Ea¢h scheduled airline flight captain must be pre-qualified on |
“the’ routes he is to, scrve, demonstrating adequate knowlcdgc of
Wcathgr eharac[cristlcs navigational facilitics, comn\umcauons pro- ,
scédures,”and the- airports he may have to use. NG

* A schieduled “ajrline must maintain two-way ground-to- aircraft

v

radio’ emupmcnt over all routes scrved in order to maintain sys-
. €m-wide contact, Thls is in addmon to radlo facilities opetated
by FAA . v

‘; A, sch;:dulcd lrilnc must fly “provmg runs® undey the . super- l

"l: ! PR ‘ ’
a'»’ ‘ ’ > s

‘rAn

wslon qf the FPAA before inaugyrating a new route o aircraft.
AN %hcduicd, airline must have available weather information of

' ‘*a L);pe prcscnbcd m detail by the FAA. For cxample, a trip

S
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may aot be cleared unless a complete enroute and degfination
weather forecast is attached.to the dispatch release forfy/

The FAA’s concern for safety has paid off for.the 3 traveler.
In fact there arc from seven fo 10 times as many fatalities per

million miles traveled by aﬁtbmobile_as,thcre are for a like num-
* ber of air passenger miles traveled. ‘

FAA is not complacent about the airline's safety record, and
officials realize that the air is growing more’ crowded daily and
congestion breeds accidents. . ) .o

The US’scheduled airlines, in addition to observing the highest
safety standards -required of any segment of - aviation, observe ser-

vice and operational policies and practices above and beyond that .

required by the Government. They have exercised | loAdership in
the development and use of many safety devices arld procedures
including (1) creation of.the Nation's first Air traffiq control sep-
vice; (2) pilot-operated airborne weather radar, (3) ‘\anti-colliston
lights on aircraft; (4) -reversible-pitch propellers, ard thrust-re-

versing mechanismis for’ jet engines, (5) preventive mdinten fice—
through aircraft inspections at frequent intervals, apd r place-

ment of parts at prescribed intervals whether of \not' they need
it; (6) swift notice to- all airlines of a problem encountered with
an gircraft of any onc airline; and (7) a policy of flying under
instrument rules and procedures even in good weathet when gp-
erating above specified alfitudes, as an added measure to assure
safc separation of aircraft in flight. - _

The airlines and the FAA cooperate in this overall safety pro-
gram for they bélieve itsis their responsibility to protect the traveler
from accidents which can be prevented.

x

- .

AIRTINE MANAGFMENT

‘ ’

Management of commercial airlines has become exceedingly
complex. There are, of course, numerous reasons to account for
the growing complexity, but one of the most obvious reasons is
the phenomenal growth of commercial aviation. KR

~

Growth

Commetcial aviation is far and away the fastest growing ma\;or
industry in the country. Taking 1950 as a starting point, the air-
line performance is unjque. The ‘clectric utilities have tnore th-
tripled in size; the chemical industry is about four times as °
as in 1950; the trucking industry has almost tripled; and :...
and_ automabile industries continue to increase production cach

A . \ '
/ _ ' ‘)841 *




CIVIL AVIATION AND FACILITIES

year. Total industrial preduction in the country has doubled since
1950. But by 1970 the airline industry had grewn to more than
seven times its size in 1950,

In 1971,, the airlines experienced a pcnod of slow growth.
Although scheduled _passenger miles flown were slightly higher
than previous years, they fell below the number capected. Many
personal and business decisions to fly were affected b higher} . <
fares and a sluggish nationial economy. To a small degree the fear
of air piracy kept pcople on the ground. ;

he actual number Of air transport aircraft produced in 1971 .
1972 was lower than it had bech in the late 1960s. ‘In terms
of available seats, however, productlon far exceeded the levels of
previous years. This is cxplamed by the chan em‘g in the air-
line industry to the large- capacnty, wide-bodied jets. Total revenue
passenger miles flown as shown in Figure § are cxgccted to in-
creasc from 140 billion in 1972 to about 404 billion in 1982.
In other words, revende passenger miles will almost triple in ten
years, but the number of carrier aircraft (See Fig. }) ~will in-
‘ crease by only one-third.
In 1950, only 0.2, percent of the gross nauonal prqduct (GNP)
was spent on air transportatlon The GNP in 1971 exceeded a
trillion dollars and air transportation represented 0.7 percent of it. .
By 1982, it is anticipated that more than 1 percen{ of the GNP *
will be spent on air transportation. Thig increasing trend can be
attributed to many fagtors such as _greater aircraft speed, range,
comfort, and safet), higher pcrsonal income levels, lewer fares,
more leisure time, and greater interest in travel.
The rapid gtowth of air., traffic is mﬁc{c possnble by a great
outpouring of capital funds. This investment in new fquipment
and facilitics stimulates company growth by preparing for it.
What is the reason for this growth? - M
Throughout history transportation and communication have
gone hand in hand with eath acting as a_stimulus for the other.
Although there have been great advances in, the technology of .
communications (wnth telecommunications satclﬁtcs color tele- .
vision, and direct distance dial telephone service, for example), =
the basic efficiency of the face-to-face r nfrontation has never
been equalled. Today, there is cven greater demand for fast
transportation to get one to a meeting and back again. This de-
mand is growing greater as our society becomes more” complex.
The reason for the meetings vary from passenger to passenger. - .
Some are rushing to business conferences, others arfe going home,
and perhaps still others are off for vacations. Whaic er the reason
for the trip, rapid transportation is appreciated, b c%:'usc it allows
timc for valuable face-to-face communication. A .

. \
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CIVIL AWATION AND FACILITIES

The airlines have worked\ at serving the Nation’s communica-
tion need in two major waysy They have first applied radical tech-
nological improvement. Public response to this improvement—in
speed, comfort, convenience, and reliability—has always been
dramatic. Hence, there is a constant pressure on the engineers to
advance the state of the aviation art. Perhaps the greatest untold
story of this industry is the lo*lg partnership between airline en-
gineers and manafacturers, each stimulating the other to develop
technological breakthroughs. A major part of this cffort has been
the adaptation of military technology to civil use. However, as the
industry has grown in purchaifig power, it has generated its own
rescarch and development $upport. Major US and foreign indus-
tries are finding that jt pays to develop innovations tailored es-
pecially to the airlines. Combining this, with military research re-
sults in continued technological improvement.

In addition to the stimulant of an improved technology, com-
petition hag also played a central role in the airline growth story.
The ambitions of competitors are reflected in the size of their .

_orders for airplanes. Where there are plenty of empty seats, there
p is no restraint on demand. Therefore, passengers are seldom
turned away, a very desirable feature for the traveling public.
In turn, the competitive pressure to fill those empty seats leads
to efforts to get more people to fly. Given many additional seats,
airlines mount massive efforts to sell them. This process has been
a major contributing factor accounting for the remarkable de-
velopment ‘of the air travel market. In 1972, the airlines sold
48.1 million more seats than in 1967. In 1983, they expect to
sell more than 475 million seats, nearly 3 times as many as in
! ‘ 1972. (See Figure 8.)

. . ) - v
5 "
< A .- : i ’ " . r LT
reraft Type ] 1945 172 . e 1982
& Piston ’ o 1,221 I |1 . 48 . A5
! . 564 - 2,107 2,427 ]
- Jurbagrop o A (] . 345 233 . 130
" Yotal Fixed-wing o T 2081 ¢ 2,583 2,728 3285 |
Hellcoplars 4 . 20 - Jlwoe 22 L
“» Total All Yypes & s 2,08 %,600 : 2,750 3,310
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Critics complain that the industry is operating with too many
empty scats. Good service at pcak times of day, of the weck, and
of the year inevitably means empty scats at other times. Running
an airline is a little like running an eldvator system in an office

« building. If the object is to keep the elevator full (high load fac-
tor), then obviously it might be possible to install only one
elevator in a building and rent all the space normally given to
large clevator capacity. Average +«load factors on the one elevator

. would be high, but some of the tenants might not get home un-
' tit after midnight. Those who worked on the top floor, whege
rclatively few people need to go, would have to wait forever, 5

. however, good service is the objective, the building operator has
R to increase the number of elevators at the sacrifice of average
load factors.

The airline industry could buy fewer airplanes and plan for a
scarcity of scats, but the public would soon bedome aroused at
the lack of scats and the inconvenience. This would lead to a de-
crease in flying.
Coinciding with this growth of air travel has been a major
change in the habits of work and play of the ecntiré nation. A
new mobility, unlike anything™ experienced by any nation be-
- fore, is developing. - - , N
The uscfulness of the airplane to,the business world has long
been appreciated. Mobility of the productive people in business
stimulates the pace of cconomic development. Decisions are made- K
faster, work gets started sooner, problems are resolved more
readily, and the whole process' of selling and buying is aided
by fast transport. Telephone and teletype have not replaced per-
sonal confrontation. The personal fouch still sells the product best.
Mobility is valuable to the business world, but is equally valuable
to. the arts, sciences, feligion, education, the law, government,
and other branches of human activity.

1

Promotional Fares

Perhaps one of the most significant social changes that is taking
lace in the last half ‘of the twentieth century is the change in the
isure activitics of Americans. Demands for vacation and personal

travel by air occupy priority attention of airlinc management.

There are dozens of ways of approaching the market, and the

) airlines are prepared to try them. The airlines expect to reap
substantial benefits from the combination of an air trip and a rental

. car. As roads become increasingly crowded and super highways
more and more monotonous, the airlines are strongly advocating’

the fly-and-drive combination.

O ‘ ,: 5;’ 25
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But by far the most productive experiments are in the ficld of
promotional price reductions. Numerous excursion, off-season, off-
peak, and other promotional fares are available both for domestic
and international travel. The airlines have combined, many of these
low fares with hotel, car-rental and sight-secing bargains and have
developed highly attractive all-expense packages. The all-expense
package is a well-tested method of gotting “first time” travelers .
away from home. .

For the individual traveler, the excursion rate is the most cco-
nomical. To take advantage of this reduced rate, the traveler must
purchase a tourist class round' trip ticket. The excursion rate applies
from midnight Sunday to 2.00 p.m. Friday and from midnight ;
Friday to 2:00 p.m. Sunday. .

Space-available reductions for military men on leave have also
been highly successful. If the seat has not been sold by departure
time, a military man in uniform may use it at one-half price.
Millions of military men have taken advantage of this 50 pcrcgnt
savings since it was introduced. Military personnel may also te-
serve tourist class seats at two-thirds the normal fare.

The airlines are now offering space-available discounts for othef
groups. Even with the fare reductions, the airlines realize a profit,

, @ partial fare is more.than no fare on an empty seat. .

These and other promotions including the ‘rapid spread of
economy and coach services, have resulted in a marked reductior
in the average revenue the airlines earn per passenger mile. How
ever, this is partially offset because more and more people ar
using the airlines, and air travel is becoming increasingly accepted
as a common mode of travel. B . 5

These reductions will continue, but there are practical limits to X \
fare reductions in a period of generally rising costs. The aitlines, +
traditionally, have operated on a thin margin of profit. In their
most profitable period, the early 1950'5, the margif was 5 cents
on the dollar. The profit margin is now considerably less. Profits
arc necessary to underwrite vast expansion and imprbvement pro-
grams. . t L

Promotional fares have allowed airlines to sell more scats dur-
ing off-peak periods, but they have been unable to meet all the
demand for seats during peak periods. Congress ‘has authorized
other interested and qualified air carriers to supplement. the regu-
larly scheduled airlines by providing limited charter service to

' certain groups of travelers. ’

a

Ailr Charter Service

Suppos¢ a high school graduating -¢lass wanted to fly to the
Bahamas as a class trip. The first question the planning group

ERIC B I
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would probably ask is, “Can’t we get a group rate?" Everybody
loves a bargain, and nonscheduled air charter service aircraft
have provided such service.

Air charter service was officially started in 1962 when Con-
gress authorized air carriers to supplement scheduled airline ser-
vice. However, Congress recognized the necessity for protecting
the scheduled airline companies and placed resirictions on supple-
mental carriers. These carriers cannot sell individual passenger tick-
ets nor can they solicit business from thc general public.

Air charters then arc limited to three types of group service.
The first type is single-entity charters where a single entity, such as
a company, chartérs an entirc aircraft. A sccond type is the af-
finity group charter. This type is for groups such as a high school
graduating class, who have some common and continuing interest
other \than just the desire to take a trip. For those peesons who
arc not members of a group, the tour group charter can be used.
Tour charges must include charges for ground transportation,
hotels, or other tems in addition to the cost of ghe flight.

“Charter flights, like other airline ‘services, arc affected by
changes in policy as well as the public femand for services. Re-
cent growth indicates there is a definite demand. Supplemental
carriers have adjustcd to CAB regulations and are now available
for most groups. Air charter scrvice is here to stay and may well
bé the best way to go.

»

MPACT OF THE JE1 AGE

Today most of the larger airlines have converted their fleets,

from a mixture of several types of aircraft to an all jet inventory.
The turboprop is more economical for shorter hauls, but it is

being replaced. What has brought about this demand for jets? -

First, let's look back to 1952. This was the year the British
airlines placed the Comet I (Flg 10) in service and thereby

Figure 10 Comet |

Jv




CIVIL AVIATION AND FACILITIES \ L
became the first to use jet aircraft in commercial dperations.
Technology was advancing rapidlb and manufacturers were de-
signing and developing  improved aircraft faster than the air- *
lines had previously paid for them. This was indeced unfortupate
for somc airlines becausc the rate of aircraf{ rcplacement is onc
of the most vital features of an airline’s whole economic struc-
ture. '

Bocing and Dougl}s were applying their technological knowl-

edge in designing improved aircraft as well as in designing jets.
Here again. ¥ military influenced civil airline progress and design.
Without the B-47 bomber therc probably would Nave been no
Boeing 707; and the theoretical advantages of turbo-props on
the cost side would have been given more cmpbhasis.
Amcrican Airlincs, using the Boeing 707, was the first to be-
. gin domestic US jéT service with its own ‘atrcraft. It inaugurated
the transcontinental route from New York to Los Angeles on 25
, January 1959. Jet service was underway. Another significant date
in the progress of jets was Pan Amcrican's inauguration of s,
round-the-werld jet scrvice on 10 October 1959. , o
Once the appetites of the airlines had®been whetted by thg
specd, rcliability, and passenger appeal of the, new aircra?tw nays
and means, were found to cxtend the scope of the jet aircraft

to be best on longer range flights on which specd could* be 31X~
ploited; but on short-haul routes the turbo-prop was thought |
to be marc suitablc. But even on short-haul routes the jetfhad
great passenger appeal. Competition has brought the day of-a -\
jet lincrs “into being. Trans-World Airlings, first clairm:cj ‘thee dis-
tinction of having an all jet flect, and many others rapid}&”’lié[-:

3

lowed suit. - -mo

Competition demands continuous updating .of aircraft, &ng,éthxs"
is complicated and costly. Manufacturers must be sure of a matkct’k '
for new planes Before actual production can be started, otherWise
nillions of dollars may be wasted in design and deyclopment.
For cxample, McDonnell Douglas felt they could turn theff . tri-jet,
DC-JO into a twin jet shorthaul, widebody transport. The DC-10
TwiR, ‘could be produced for dclivery late in 1974 if sdles’ could
be assured. Ta get some idea of user acceptance of the DC-10
Twin, McDonnell Douglas invitcd representatives of the air carrier
companics to a two-day symposium in April 1972. Fourtcen US
and forcign carricrs scnt representatives. ' -

The DC-10 Twin would be 17 feet shorter than the DC-10,
but it would_ have larger cngines to permit hcavier loads for short-
haul operation. The new aircraft would cost the buyer about $16.2
million. (See Figures 11 & 12).
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CIVIL AVIATION AND FACIFITIES ~ *
The sympi)sium provided the carriers pd opportunity to eval-
uate the DC-10 Twin's capabilities in meeting anticipated needs
and gave them a basis for comparing prices with other manu-
facturers At the same time, /McDonnell Douglas officials were af-
forded a chance to estimatz the carriers’ acceptance of the air
craft before spending some ,$120 milliog for its development, T
decision was made to go ahead.

The DC-10 Twin represents only a part of the effort by the
aircraft industry to develop a subsonic aircraft that is more &f-
ficient than those alrcady in operation. Designs such as the Air
Force’s powerful C-5 engine resulted in the developmenf of the
DC-10 and the Boeing 747.

Boeing used a design similar to the C-5, Figure 13, to produce
the 747, Figure 14. The Boeing 747 is basically a passenger
plane with 490 seats, 10 abreast. The variations of design for the
747 include such things as five pagsenger classes, with a luxury
class at the nose, first class next, |then standard, economy and
coach sections, entertainment section, and a section for nonsmok-
ers. One popular version, Figure 15, has 38 first class and 313
economy seats. \

The Boeing 747 is doing much to alleviate some of the \traffic
pressures in the air while creating spme knotty problems on the
ground. The strain one of these plenes. places on airport run-
way and taxi surfaces is tremendouy.  Also, where do you put
490 passengers when the aircraft is grounded by weather? As a
result of this problem, many of the hccommodations offered by

G

Figure 13 C-5 Goloxy \
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Figure 14. Bosing 747

major airports havc been altered to serve the 747 and other
large jets. )

A great amoum of, cffort and money has also gone into the
development of a large jet that would travel over long distances
at a:much higher ratc of speed than the 747. This planc is the
supegsonic transport (SST). .

¢
i

THE SUPFRSONIC TRANSPORT (S8T)

The development of a high-specd, long-range, transport was
underway a decadc ago in Europc and the United States. Such
an aircraft traveling at 1,800 miles per hour at 60,000 fect could
deliver 280 passengers across the Pacific Occan nonstop. A joint
effort of the French and Brtish aircraft industrics, with Govern-
ment support, produced the first operational SST. the Concorde.
The Soviet Union-also has an SST, the TU-144. The U§ pro-
4otypc was developed by the Boging Company and was pched-
uled for initial flight in 1972, wijth dcliveries to be made ko the
airlines beginming in 1976, but the Boeing SST projeqt was
dropped in-1971.

The Bocing SST prototype has an overall length of 280 fect
and a wingspan.of 142 fect. ats tail section 1s 50 feet high, the
aircraft’s weight 1s approximately 635,000 pounds. and epach of its
four General Electric GE4 engines can produce 60.?0[) pounds
of thrust (Sec Fig 16)

In addition to the tremendous developmental and production
costs of the SST. a major cnvironmental consideration went into
the decision to abandon th¢ project The nowse and shock waves .

f}8 51
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COMMERCML AIRLINES

antlclpated were consnd’ercd to be mtolerabh; Flight woyld nec» .
essardly have to be almost yxcluyvcb over water to prolect the t
populahon Other assumptlons by FAA regard’mg the SST in-
cluded: ‘
1. Mamtenance of the alrcraft would involve the deve]opmcnt .
of-new methods, because of the size and_complexity oof the SST,
- the type' of propulsion systems, and the evolution of alrbom;"
integrated data systems in support of maintenance. . :
2. Ground support equipment, passenger terminal. facnImcs and |
turn-around servicing have already been expanded to serve jumbo .o
jets. Therefore, only slight addigional consnderanons wopld be re- -
‘quired to serve the SST.
3..No significant ¢hanges, would be required for taxung the SST'
Systems development is alread) underway to provide television aid *
ta pilots of the wide-body jets which allows them to sce the posi-
tion of mose and main gears while taxiing. Television aid would
" certainly be requlred for the SST because its flight deck is about
60 feet from-the nose gear and 175 feet from thé main gear. <
4. Flight dispatch procedures for the SST would probabty re-.
quire computer-aided planning and fhght following capabilities for
precise aperational control. Because of the heavy traffic at ter- |
munals id most cities and because of the critical nature of fuel gon-
sumption in SST operations, ‘flights could not be released for takc-
off un]ess the plane could land immedigtely ypon arrival at t'he
destination. Landing delays are never economical, and it would
be impractical to held the SST over an airport to await its turn ta
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land, Aur traffic control procedures would have to take into account.
the ﬂxght profile, cruise altitade, and mancuvering restrictions of
the SST. The radius of a turn at supersomc speed is ver}y large.
Collision avoidance by the "“see and be seen” principle would be
almbst impossible except, when overtaking andther aircraft.
5. New materials testing method$ would be required to assure
an adequatg “safety margin in the lfe of the aircraft structure.
6. New concepts of failure analysis, would be needed for air- .
worthiness certification.
7. Test flight standards would have to be developed for. the
. ST to insure an adequite, level of safety )

As’ lllustrated by the SST, the implications of alrlme invest-
.ment are far-reaching. The improved efficiency and economy of
operations made, possible by modern equipmént has been the most
- important smgie .means of absgsbing the steady advances in ‘wage
- rates and 1n material .and ipment prices. By this mcans, airline ’

passenger mlle down
tionary pressures.

d thus contribute to an easing of infle-

’,
» N

SOU'RCES OF FUNDS
. s

An overwhelming proportion of airline earnings have been re-
tained to help finance required investment in expansion and
lmpr0vement In a recent year, for instance, more than 85 percent
of the profits carned were reinvested in the industry's expansion

“ and improvement program. Yet retained carnings were ‘sufficient to
finance only about 30 percent of these cxpansion .outlays.” The
balance was derived from other -internal sources.

" It 1s this investment program that epables the American airlines

to nge the most modertd and efficient airline semce in thc
world

v L} . L

ROUTK STRUCTURE .

Routing is. important to an airline, becduse traffic flow deter-
mines the financial health of an airline. So each airline jealously
guards its routes and strenuously objgcts to more competition on
its established routes, but it welcomes an additional route segment.

More than 770, cities are served by the scheduled airlines. Of

. the total, more than 400 arc setved exclusively by local service
" airlines.

o ' " ,}54 C ) '
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*

The routes shown on the map in Figure 17 arc designated and
regulated by the CAB. Service to ‘Alasha and Hawaii and many
new stateside routés have been omitted for lack of space. Although
the map looks likec a busy hodgepodge of lines, it illustrates to
some ctent the volume of scheduled air service in the United
States. These routes are not permanent, but are subject to change
by the CAB. Most changes which occur are additions to, rather
than deletions from, the present system.

Each airline has certain cities it must serve according to a pub-
lished schedule. The CAB approves the route and regulates com-
petition so that one segment is not overworked and another

. ignored. To add a segment to an established route, an airline

ERIC

Aruitoxt provided by Eric
0

must file projected plans with the CAB, which will conduct a
feasibility study. If the Board decides the route segment could be
profitable and no airlines strenuously object, it will grant a trial
tun authorization. . ~

On some of the routes, local service airlines and trunk lines
-are in direct competition, while onh others, the local service air-
linds act as feeders to the trunk line long distance hauls. Yet
even this claborate route system fails to serve the public ade-
quately. There arc many areas left that receive little of no airline .
service. It is in these areas that the commuter airlines and air
taxis arc useful. Théy use smaller planes and place smaller de-
mands on the airports they use. Commuter airlines and air taxis
are proving that they can provide good service.

Figure 17 Airline Routes

' 2
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Thus far we have stressed interline eompetition as” a stimulus
to airline growth and improvement. But interline cooperation
also plays its part in improving passenger service. It is often diffi-
cult to fly directly from one point to another without changing
airlines and the_airlines cooperate to meet the passenger’s nceds.

Richard, for example, wanted'to fly home for Christmas vaca-
tion. He was living in Montgomery, Alabama, and his home was
in Salt Lake City, Utah. He called Delta Aidines in Montgomery
to schedule his flight. Delta did not have a flight to Salt Lake,
but they arranged his flight by checking reservations with other
airlines. )

Richard flew with Delta from Montgomery to Dallas. At Dal-
las, he chatged to Braniff Airlines. Braniff flew as far as Denver,
Colorado. At Denver, he changed to Western Airlines which flew
to Salt Lake City. On the trip back to Montgomery, he was
routed another way because of heavy traffic. He left Salt Lake
City on Western, changed*to Braniff at Denver, changed to Eastern
at Dallas, changed planes (still Eastern) at New Orleans, and
landed at Montgomery.

The eptire trip way prearranged and booked by Delta Air-
lines in 'Montgomery. Tt is this type of cooperation that insures
today’s traveler the speedy and convenient trip he has come to
expect.

_AIR FREIGHI

In 1971, domestic and internationl air freight (express and
mail) was 5.3 billion ton miles. Aif freight tonnage is expected
to reach 25 billion ton miles per year by 1982. .

Air freight is big business, and its future is bright. The massive
-investment by the airlines in cargo aircraft has a favorable effeet
on the cost of producing and distributing goods. Airline invest-
ment has cnabled the carriers to bring about the marked down-
'wardatrend in air freight rates. Future improvements made possi-
ble by larger airplanes, will have a further favorable impact on

" freight rates, : . . ,

The development of air freight.so far has shown some remark-
able parallels with the history of the trucking industry. The trucks
made possible a great speed-up in the processes of production
and distribution for industry. In the radius of their most economie
operations, they provided overnight door-to-door’ delivery.

Today, more attention than ever'is being given in industry to
shortening the time required to produce goods and reducing the
time between production and sale of goods. Anything that helps

56{}
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COMMERCIAL AIRLINES .~

reduce the time between order and delivery is very significant,
particularly in highty competitive industries. . o

The key elements in air freight growth can be.divided into two
major categories. The fir,it includes a. list of things airlines have,
been doing on their own 1o stimulate air freight. The second in-
cludes a number of basic production and distribution trends which
are highly favorable to air freight growth. .

The most significant decision made b'y the airlines has been
to provide capacity in advance of” demand. Hundreds of millions
of dollars have been committed to flight equipment in anticipa-
tion of the growth of the business. The consequences are two-fold.
First, top priority is given by airline management to expanding
the market. With enormous capacity to sell, the airlines gear up
their sales efforts to sell it. Sccond, plenty of capacity means
that a convenient and readily available scrvice is provided which
can be relied on day in and day out. Sufges in demand can be
handled "and ‘new markets won for air freight. The existence of
plenty of capacity has thus been a major factor in creating freight
traffic.

An important part ,of th capacity story, of courses is.the

growth of the passenger service. The jet airplané—a few hours’

to anywhere—has caught the imagination of thc American people.

Such an upsurge in jet travel has fts impact on the freight
business becausc the jets have very large freight compartments.
As the switch to jets accgl®cates, cnormous new capacity will
open up on the local service airlines and on short-haul flights all
over the country. The Boeing 727 “Quick Change™ airplancs have
‘significantly increased freight capacity. Finally, the very large Boc-

ing 747, the Lockheed C-5A, and the Douglas DC-10, have also

increased air freight capacity significantly.

Improvement in quality of Service includes the usé¢ of advanced
electronic systems, for keeping track of lists of goods (waybills).
Airlines sometimes even suggest markets for shippet’s products.
Particularly in the forcign fickl, they maintain_special services and
publications describing market opportunities for air freight shippers.
As a result, many a domestic producet has found himself deeply
involved in the export trade. The airlines have become cxperts
on the distribution patterns of . major industrics and arc con-
stantly working with, shippers to improve the production and dis-
tribufion process. They give advice on improvements in packaging
and age currently working on a.container program which has in-
creased efficiency of handling and lowered the packaging cost on a
wid€ variety of commadities.

6 ¥
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.~ Much progress is being made in closing the *gap between air
and ground rates. Air freight revenues dr pped 20 percent per
ton rile in the past ten years. What this meahs is that you can ship
more goods ir for your money now than in past years. By way
of compgrison, railroad average revenue per ton mile has droppeds
only about 12 percent, and truck revenue hIZf actually risen 8 per-

.

cent in this 10 ycar perdd. This decline inf shipping cost is con-
. tiduing. ‘Major impact is expected from the reductions in ship-, .
ping rates which have been filed with the CAB for the' airlines' ]
new fimily of containers. .. - '

The airline industry has been energetically stimulating traffic\
growth by improving rates, capacity, and quality of séyvice. .

Airline jinitiative has been paralleled in industry by a number of ~
important “trends highly favorable to air freight. The most im-
portant trend is the increasing pressure on industry to speed up .
the production and delivery cycle. Modern management methods
are in¢reasingly being applicd to climinate lags in the produc-
tion and distribution process. As management techinques become
.more cffective, profits increase. Air Freight is particularly valuable
where ‘components have to be pathered from all over the country.
Significant savings can be made by speeding up the gathering prot-
ess. Many g¢omplex industries “are beginning to rely on air freight
as a way to keep produttion lines runni_r}; in different parts of the
country. . , . ‘

In masketing, the computer.has had a significant cffect, For in-
dustrics using tens of thousands of spare parts, or large, varietics
of sizes and tolors, th¢ money saved by maintaining a single na-
tional warehous¢ with a_short reorder cycle via air freight is con-
siderable. The trend “in recent years to computerized inventory
contro} *has increased the use of air freight. : .

. As the modern production process grows more complex, airlines
recognize the importance of the cmergéhcy shipment. While the
mainstay of thevair freight business has become the regular shipper,
emergency shipprents are also very important. Whether the item 15, .
a ngw propeller shaft for%n steamship or a miracle drug for a small

\

~a

boy, air freight provides fan essential service. -

Air freight }ﬁis made¢ great strides, but the lines are stil:/con-

fropted with some major problems. Air freight is_ changigg so

rapidly fhat many air freight employees need annual rcfrcshg:r A y

coercs. Sccond the airlines need to develop more (air freight -
specialists. Third, they need to move faster in devetoping and jn- .

v stalling clectronic_systems to simplify documentation. Fourth, they
' need to make, further improvements in air-gtound coordination
and build ;more and bigger freight terminals, in more cities.

\\) | . . - &.. 58::):) ,
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The quality of air freight service is being improved, and effi-
ciency and economy of operatipns result in rate reductions.

MANAGEMENT PROBLEMS
. % © T

Occasional problems aré to be expected, but what aviation ob-
servers see in the future'is increased demand, increased crowding
on runways, and increased delays for airliners.

Such delays mean irritated passengers and heavy costs to the
airlines. Loss in wasted fuel, crew costs, and other outlays have
cost the airlines a minor fortune already and the situation is get-

"ting worse. Who knows for sure what delays will cost wHen the

big planes holding 500 to 1,000 passengers arrive?

Delays occur daily “across the country. They are considered
when scheduling is done, but still problems come up to throw
off the entire system. Little things like. mechanical difficulties and
weather can mar an otherwise perfect schedule. \

Connection Problems

-

In many ways connection problems -are tied in with schedul-
ing problems. The routes a:gthonzed by the CAB necessntate con-
necting flights. No one airlide serves all areas.

Since connectmg flights are vjtally important to air travelers, air-

" lines cooperate in setting t up One point in favor of rate

Q

rqgulétlon is that it facilitates; donnections. A passenger who misses
his flight because of delay ifl flight can turn in his ticket with an-
other airline and catch the /next plane with a.minimum of delay.
In this way the passenger [s satisfied and the right company gets
paid for the actual fhght / fns is how it works most of the time,
however, probfems arise durmg peak periods with peak traffic.
Christmas is one of these times. If a traveler ‘were delayed en-
route and missed his connection, he would have to wait until
the next flight with an empty seat. At Christmas he could have
quite’ a wait on his hands.

Since in the near future larger planes will bring ever increas-
ing numbers of passengers to ticket counters, the airlines and air-
ports must cooperate in planning how to handle the crowds.
Already waiting lines at ticket countcrs are long and slow, this is
even worse for the passenger who only has 20 minutes to make a
flight and the lihe is 30 pcople long. Airline companies are turning
to computers to help cut down the time that counter personnel
spend looking up schedules and cross checking connections.

O
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5 , Air Piracy ’ A

A very rcal problem for commetcial airlines today is air piracy.
Y ‘Although not well know, this is not a new problem. Before we dis-
“cuss how this affects today’s air\traveler, let's briefly review the
.1 history of air piracy.
" The modern era of aircraft hijacking (skyjacking) is dated from
L1 May 1961, when a National Airlines Convair 440 with six
passengers on board, enroute from Marathon, Florida to Key
West, was hijached and taken to Cuba. This was the first successful
attcmpt to hl]ack an air cdrrier aircraft of United States registry.
However, there is cvidence that acrial piracy has been a secrious
problem since the beginning of air commerce.

Among the earliest reports of aircraft hijackings were those in
the period from 1923 to 1926, involving a French air carrier’
which flew across the Spanish Sahara. The desert tribesmen, called
Pilliards, would lay in wait for aircraft which made forced land-
ings in the desert. The crew membets would be captured and
either murdered or held for ransom. This problem became so seri-
ous that the airlines were forced to fly the aircraft in pairs. If
one was forced down, the other would land and rescue the
crew and passengers. The service was finally discontinued in 1926
because of the Pilliards. -

In 1930 and 1931, a number of revolutions swept through
South America and the revolutionaries scized a number of air-
craft in Peru, Brazil, and Chile. In 1931, the threat of hijackings
became' so scrious in Brazil that Pan American Airlines’ opefa-
tions were completely halted and they discharged most of their
personngl in that part of the world. Pan American also cncopn-
tered acrial piracy with its introduction of fl)mg boat service into
Chifa during the 1930s. They found that in order to protect
their aircraft when they landed in Chinese ports it was nnccssary
lp equip them with machine guns.

Between the end of World War II and the beginning of 1961
here were 33 successful skyjackings reported, all involved air-
|/craft of foreign registry, and most occurred in Central Europe.

The history of aerial piracy clearly shows that attempts to take
over aircraft is not something new. However, it is only very re-
cently that skyjacking has become highly publicized. During a 12-
year period ending in 1973, there were 160 attempts at air piracy,

, and 72 of these were successful skyjackings. The greatest number
' of skyjackings occurred in 1969 when 40 attempts were made

and 33 succeeded. Since that time the success rate has dropped
significantly becausc of security measures cmployed by govern-
Fncnt and the aviation mdustry

1
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On 5 Septcmbex‘ 1961, Pubhe Liw 87 197 was enacted ag an
amendment to the 1958 Federal Aviation Alct. [ This law de- .
fined aircraft piracy as any seizure Gr exercise of control, by. fprx:c

' or violence, or threat of force or viglence, and with wrongf
intent, of ap’ aircraft in flight in air cpmmerce. The penalty for
conviction of air piracy was set Lt a minimum of 20 years im-
pnsonment to a maximum Of death. The' law also established. a
penalty of up to. 20 years and/ot fin} of $10, 000 for gonvic-
\tmn of assaulting, mtumdatmg, or threalening a commerual crew
ember or flight attendant (stewardess) to the point, of affecting )
the ability of crew members to f;x:rform his or her duty. The penahy, .
i1s increased. to a maximum of life in prisqa if a deadly weapon ‘
., is used. A $1,000 finc and/or one year confinement was estab- .
lished for anyone cogvicted of carrymg a concealed weapbn gboa;;i

an air carrier dircraft. 5t

" In 1969, the Justice Department authonzed the FAA to plact .

armed guards (sky marsilals) ;—;board flights in an attempt to re-

duce the skyjackéng threat. This abtion was only_partially effective. .

Many persons felt an.in-flight shootout was not the bést solution. | .

The philosophy that evolved during the 1970s calls fot _prevent- r E

ing the hijacker from beardmg the aircraft. Psychologists have been

employcd to assist inidentifying potential skyjackers with fittle suce”

cess’ Electronic detection devices have been Jnstaﬂed at all com-

mercial pamer airports and armed giards are prescnt at loadmg

. gates. ‘At the fime of this writing, Federal, Regulatiops require that i
all carry-on baggage must be searched before boar&mg ..

On the international scene, organizations such as the Umte& Na-

« 'tlons, the Iftternatlonal Civil Aviation Orgamzatlon (ICAOQ)’ the Arr. K
Line Pilots Assocnq_lon (ALPA), and the Air Tiansport Assogiation _°
of ‘America (ATA) are actively promoting botlinternational agree- )}

-} ments and domestic legislation to eliminatg”the skyjackmg threat .
to aircraft passengers and crews. Today¢ there are 30 contracting T
states (countries) to an internatieral agreement started at the '
Hague, Netherlands in 1971. “This agreement obllgates ~the
tracting country to establish severe. penalties for air piracy, and t
cither prosecute’ hl]nckers or extradite them to the eountry ¢t
_which the aircraft® belongs. - .

What does all this mean to the average air traveler? Ffrst ther )
are additional delays and Irarassment due to the requiremeftt that .
all hand baggagc must be searched. Most pass¢ngers, however ac-
cept this inconvenience.

Money is .another significant problem The qn‘?orccment of the
new anti-hijacking regulations means special equipment must, bc
purchased. Additional security personnel are needed to scarth pas—
sengers, and they must be paid. Once a passenger has. been

a
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searched, he cannot be allowed back into the terminal arca, or he
myst be scarched again. This means more waiting rooms, tcle-
phones, concessions, and restrooms are required between the se-
curity check arca and the loading ramp. Generally, these addi-
tional requirements “affect the cost of flying.

OUTLOOK F()li THE FUTURE )
., ..
. \ J
. A .
There are .many aviation problems, bat with the copperation of

the airlines, airport planners, air traffic control people, and aircraft
producegs, these problems will be solved.

Airport designers arc working to case the congestion in ticket
lines, waiting rooms, and the multitude of othgr ferminal activities.
Rapid transit people are working on desigfts that will case the
traffic parking problem by providing dowhtown to airport service
quickly and ‘efficicntly. Heliports arc being built as another alter-
native to the long drive to the more temote /airport. Mobile lounges
are being providgd. Most airlines ha d/jwmown'uckct counters.
These arg just a'few things that are b don% for the air traveler.

Smiall jets“are now on the market, Bocing ca s its 737 the “buby

longer heavier than the largest bomber flown in World W :
'yt 29 Superfortress. This plane does w?ﬂ on the shortefy
rdfites fun' by local service airlines. It provides ecanopmical jet ser-
ally communitics. | ‘ {\T PR\
*The 300 passenger Concorde and TU-144'SS
productio. The SST is capable . of proxiding. fast jet \é
place on the ‘globe. Howeter, therc afe stll many ps
crated by the §ST that must be solved before it 1s acee
eratidn in Many parts of . tht workd. Nolsc control 1s gfc
’ asons the US
lopment of| the Boeing, SST project.
tion*of aifPraft may the V/STOL
Y type. The V/STOL copc
ill operate acceptably, from runways
rier fgha' 2.000 feet. FAA 15 focusing myich
tention on the\ n¢ t, VISTOL \urcraft because- of indfe
problems in shdrt- Servicd. Toda.\y,' abott half of all air
5D0 mi‘cs. ang the typical short:h
senger spendy allout " tWo-thirds ' of his. door-to-duog travel /11 8- to
rcach the aijpor or o\ get home Concern for the eny ronmep‘\.
the advent of Jargk jets, Ynd the rising costs of deswrablt feal csté"c‘
ts farther from the .centers of populétuyu. \

T 6%
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The V/STOL can bring aviation closer to where people live
and work by means of a short-haul service. These aircraft have far
steeper arrival and departure flight paths than conventional air-
craft and yet they are speedy enough t™ut down significantly the
overall travel time of the passenger. (See Figure 18)

Helicopters have been in existence for many years but their use
for general aviation purposes hes been limited for several reasons.
Maintenance costs are very high, current models are limited in ca-
pacity for both passengers and freight, they are slow and noisy, and
they are nceded most in densely populated areas. :

Perhaps the ncarest thing to a transport STOL (Short Takeoff
and Landing) aircraft is the McDonnell-Douglas modifraction of
the French-built Breguet (Bray ZHAY), ongina\lly zyﬁihtary troop
transport with a maximum capacity of 67 person$. Both Eastern
and American Airlines have experimented with the Breguet,
which is capable of taking off and clearing a 50-foot obstacle within
1,600-feet Cruise speed is about 250 nautical miles per hour. The
aircraft is a four-cfipiagd turboprop designed with a deflected shp-
strecam to distribute the™propeller blast effectively over the wing.
It haS},propcllcr shaft Synchronization system that allows one
engine”to transmit power tQ W1 four shafts.

Hopefullv. V/STOL crafh\ Wil be Yle to operalg ayt of close- \ —
{in Iocatipps Jway, from the Nalp “jet ort.” The smalky, close-in "\
airports at ave onger suidable for Yet aircraft opirayon could ' ~
become “metruporty™\ fos short akcoff\dnd landing <6

A furflizr \developrhent of the, /ST system woljd. be the
construction o, port fcihties: on they tops ofl laxge buwild s, on
clevated platfotms over\ railrqad yakdd, mX)or “hi s an@k ship-
ping piers, and \ont floats gplazfoms' iver\ and harbors. 3
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Advancem;nts in V/STOL development will greatly lmpmve
air travel and eliminate many of the present irritants. Modern air .
travelers are not wnllmg to drive two hours \c{‘ make a one hour

jet flight. v
‘ WORDS AND PHRASES TO REMEMBER "’\ '
- v . . \ ¢ N
! Commerc:al airlines air charter service ‘ /
scheduled airlines single-entity charters \, \
\l. nonscheduled airlines ’ affinity group charter-
Civil Aeronautics Board tour group charter TR
preventive maintenance supersonic . transport (SST)
average load factor feeders
high load factor air frel,ghtws
promotional fares waybills -~ ‘ '
excursion rate skyjacking - .
o space available reductions sky marshals \
REVIEW QUESTIONS \ )

1. Define commercial airlines. Distinguish between schedulec} and non
scbeduled airlines: ~

2. What is the role of CAB in the operation of airlines?

‘ 3. \ﬂu\ in your own words, Is\the significance of ihc statement, “Tilroughr
., out hislory, (ransportation an \hmmunicatian have gone hand in hand with
. each ackog as 2 stimulus ¢\ other?”

. o\ the al(lln lnduhtry.

© 8 What tmpact has the et sge,
- 5.‘ y is lnt; lne cooneratlon n
\ 6. Hyw tiave thé glant fts atfected g

7. Whyt effect does giant dxmlft hat gemen! pxoblcms Fuh
25 eduling mghts inl\ making

\

v \

HING. B\ \ ' N

o k RWRWERE B}
\l Fldo morcabout\’ OLa h 4tal rgport. | |}, {
\2. nbc how some of t c Ynewer set ph i and wh . ‘

‘§.-‘ Visit lhc AA offie no;; st you, or ld fuua s and \

obtamr a sdmple Tpy ofa CAB or FA be 1ts use
in regulatink aw traffic \othcr aJrlmc
- . A(GGESTIO q FOR kL Rmx "
1 | \
\ dur, school hibraty shoul sm)lal good bodhgyun air, transportation and
the\Justory of avijtion. CurreMperiodials and ¢ yout daily newspaper
. \ ca tell you much\about dcvcl‘p nts 1n commerciyl atrlihes
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Airports

AIRPORT development has roughly paraNeled aircraft develop-
ment. Present-day airport terminals are highly complex places
of business. In the last chapter, you .léarned.hqw the Federal \
Government helps_and rfgulates the commercial airlings, In
this chapter, you will ¥éad about the role of the Federal
. Government in building and regulating modern airports, You
v Will also read abput the basic facilities essential {o all airpRets., .
\ You will find out\the relatidnship between an
its design. Afer

onts, (2) tell how (nob

ts help the large airpons, c@
¢ \most \airporfs today, an?

3
\ | }
of fhght, growth in
ifgd growth 1n awrcrafi\size,

Weathbr Bureau Suggested they) t
orth Carolina. Later, when they w
flight, thex rcturncq. to Kitty Hawk.
fect landing ficld.
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CIVIL AVIATION AND FACILITIES \

The Wright brothers™ returned home and for a while continued
experimenting. They built other planes and tested them over a 68
acre pasturc near Dayton. The demands of the aircraft were
small. Any level pasture could be used as a runway for takeoff or
landing.

In 1911 when Calbraith Perry Rodgcrs made his coast-to-coast
flight, he madec 68 hops. Therc were no airports to land on,
and Rodgers crashed 15 times. By the time he rcached California,
the plape had been almost complctely rebuilt.

After World War I, many pilots turncd to barnstorming. They
would fly over a town, circle it to attract attention, land in a
farmer’s ficld, and take pcople up for a few dollars. A farmer's
field made a fine landing strip for the Jennies and DH-4s. .

In October 1919, the Army Air Service held a mass round trip
race across the eontinent. ThesDH-4s, they planned to usc had a
range of only 300 miles, so the Army, with the help of citics
along the 30?)0 mile route, sct up airports c¢very 200 miles.
These samc airports were later uscd by the commercial airlines.

In 1927 planes were flying mail by night along an airway
marked by gas and clectric beacons, with™ cmergency landing '
fields cvery 25 or 30 miles. :

As \timc went on, aircraft beccame larger and more cfficicnt.
They placed greater demands on runways and other ajrport fa-
cilitics grass pasture was no longer 'an adequate landlpg strip.
It could ot ggpport the weight of the%rger. improved \aircraft. ,

sttips c inadequate. Asphalt rumways cage 1nto,
latdr' by concrete. \Asphalt and congrete cauld.
eight and also had gnam\all weather mp‘\blhty

\p aitport \b&w

nstr u()n or improvement of | ayrp

Such \aid\ was de. a\allgblc in the \€a 1930s, xlcvve
it \as nol until e &f the Féfleral An’poﬁy&d of 194
a sipstantml aid ‘ was set Up. This act duthonized ‘max}-
mum\¢é million \per year\fur\airport i Qrovt
ment y 1960 thc Federdl %’uprogram ha
contrib $500 million for the ;:lf‘nst ction and 1m5
‘proveme ts

By 197%, c\stancc to airports had rcached $220 mil-

“lion per ycdr and thcrcycrc 11,989 airports in the Umited States.
Of this total, 10,598 w rc classificd as airports, 931 as hehports,
and 460 as seaplanc basts. The current National Airport System,
which includes only thos¢ airports considercd necessary _to meet
the national nced for civil airports, contains 3.240 airports. All Na-

/
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Figure 1; Arrports. Yesterday and Tédoy
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'

iongl Arrpbrt S)stc&] urports arc ch‘ig\hle for 1\!{1cral development
. C !
1‘ﬁa‘G(wcrnmem aid program applids to 'con\:ucuun of run- \
\ i\faxma)s. cohtrol towers, and aX traffic control aids® It 1s
flable for tcrminal cﬁnsm\xctmn ot parking Tot Hevelopment
National Aviation Syitem Plan for fiscal years 1971 through
R \980 shdgs an cstimate of the total cost.of airport dgvelopment
\dunng the*period to be more than $6 3 bilhon Of thid total, the
‘plan shows an cstumate of $23 bihon needed for thg 1973-77
period  These amounts arc only estimates, for the amount of
monecy needed increases with the constant upgrading of require-
ments  Since no ong knows for sure exactly what the hew air-
craft will need in the way of airports, these plans have to be flexi-
ble To snsure this flexibility and to incorporate changed critena, -
the National Aviation System Plan is reviewed and revised an-
nually '

The Federal Government is not the local airport’s mrlﬂ) source
of help Some states have mstituted grant-in-aid programs for their
cities and towns To qualfy fer such aid. the town must show

e 67
-~ i.
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CIVIL AVlATth AND FACILITIES

.need and justification for ad. The auports receiving statc aid

. must meet special requirements, however, these state requirements
are usually consistent with FAA rcqunrements Statc aid is iIn
addition to Federal- Govemment aitd, not' in place of it. .

Air tranSportation is as dependent upon an adequate system of
public airports as it is upon the aircraft themselves. Aircraft are
refueled, serviced, and repaired at airports. Pilots receive current
weather information from weathet stations” located at airports.
Passcngcrs enplane and deplane at ajrports. Cargo and baggage
is loaded and unloaded at airports. Muny other facilities are lo-
cated there for the information, comfort, @nd convenichce of pas-
sengers and crew members

v

1}

STANDARDS FOR CONSIRUCTION AND OPERNTTION

.
>

To insure that logical construction griteria apply generally to air-
ports, individual governments establish airport cdnstruction stand.
ards. In the United States the Federal Aviation Administratio
establishes and continually updates construction s\a}ndards

To détermine the number and types of airports required to
serve a unity, the planpers must consider P ssible volume of

 traffic as well as the character and capacity of avalable airports
\ Of alrport sn s. Thgy must first plan for probable fhture necds
.o that th{,site selected will be large wgough satisfy future
as well as r nt uircments. In this way, they,can \determine
wh ther “ong. mL're additional airports whl be yeqgired.
e critic c\or i, airpor capacity is usgally_th¢ ndmber of
‘aircrat movmehts “hu.h runpays can handle in ap
1rcraf moxc ont is a landing or takeoff. ‘AR airpo
ne run n accommodatc Yabout 50 airctaft movemenly an
hour in dcar cather and abolt 30 under inStrument opua on.
With two run\bays which can bt used simultaneously, an ai
can accommodate about 100 to 120 aircraft movements per h
in clear weather and about 70 under instrumenteoperation.

The designation_of airport typc and construction should be a
matter of public concern. Today, in the United States, most air-

. ports arc publicly owned because this (1) makes them cligible
[for Federal airport aid, (2) permits the usc of the poWwer of cm-
“inent domain®. to acquire Yand neceded to assurc their continued
utility, (3) in some states it permuts the use of zoning power to

]

*The power of cminent daman Rues the Gosernment the “ixht 1o condcmn property it
o opocessary for publu bencfit The vowners are paid o lair markat value and Rave (he Zight to
appeat
« /
- 68 yor—
o - N {
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<. AIRPORTS 4

prevent the obstruction of approach and circling airways, and
(4) assures their continued availability as public dirports.

The FAA has classified airports in the United States into three
broad functional categories ot systems. These are the primary sys-
tem, secondary system, and feeder system. Each system is further
graded in accordance to air traffic density, of the gnnual number
of passengers enplaned and aircraft operations—movements. This
classification system is illustrated in Figure 20.

While the construction standards establish various categories of

\\‘ airports, airline operators uctualty detetrmne the purpase for which

. any one airport is used. A given airport may have been classified
\\as being for short domestic flights, but later it ma) also be used j

for long-range flights to acGo omodate a change in traffic. When,

this happens, gunway lengths and surrbunding obstructions may

restrict aircraft operations to the _extent that some aircraft cannot

takeoff or land with a full loaed\of cargo or passengers. .

Schedukd airlines may be forced to limit operations \at such
N znrporzs\ To opgrate safely and’ efficiently under these conditions,
\ . an airline must darefully bserve spcciflcauons for. takeoff,
.and landmg wug ts at cath airpprt in Tty system. These
\:auons ansider peratur and wind at ixmc of tak%)ff foRk e

nway a eadh ai L U -t

BRE N ERES
) g nqutical Ad wny ‘lﬁch fde Finktionol
\w‘- Auporl‘ Classititotign} Sy

. |
L LR T

1, Ooo\ém}qgm snp Ynoh an oIIy} \

A

W do;ixliy N RS AN = N “X Less |ho§t 0,000
Sacohdary System }50% 1o k 000 pusungon onp!omd onriu Uy) \
~High domlfy . . BN R . . More than 2.&0,000.
\ Me W donmy S \\ ""' oo - BN L0 YL 100,000 ta 250,000
\tow density . R - . 27Tl Less than 100,000,
Feeder, Syxfgm. (Loss than 50000 passengers *I’nplonocf onnuolly) . .
Hiih dcnmy o . R More than 100,000
.+ sMédiim donmy . ‘“ ,:' T e T . © 20,000 1o 100,000,
. Low detisity G e - ©+ less than 2,000

Nolt. The system i dourmm d 5y the aumbe: of Qassengers cnploncd cnnuully whiie rthe densiry
of opﬂoﬁom u dolummbd by the numBﬂ of oumoﬁ take o&ond fandings pes, yeor.

_Figure 20 Awport Closyhication System |
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CIVIL AVIATION.AND FACILITIES
LOCATION OF AIRPORTS '

4
How well an airport serves a community is partially determined
by its location in relation to the businesses and residents it serves.
Whereas bus and train depols are gederally located in the city,
the alrp&ts are usually located outside the city. This is pecessary
because aibports cover Jarge arcas of land and there mist be a
. minimum of §urrounding obstructions. \d
Most airpogt locations for the major cities were sclecteqd ,and
activated in 1920s and 1930§ They generally rcprescnl’ed a
compromise betyeen convenience of location and space requue
ments. As aircraft have become lzx er and larger, they have re-
. quired larger airports, and a numbkr of cities have built more
remotely lacated an?porls Further expansion will mean that more
remotely located airports will be built, to handle the burgeoning
traffic. \
The National Aviation System Plan reflg Cts lhe airport requlre- o
ments for the ingividual community an};(on \the Nation as a whole
. (See Fig. 21). Jt\also gives guidelines hich are used to det
\ the proper locatidg for airport construction or improvement. \¥

An important factor is, community need The . airport musi not
ly be large eno h so that it \wonl limit growth, but it \also
lar ¢ thal resourtes ‘are wasted by . overdevelpp-
. \
\pot(anl con ldirahons goverr}l{.g the 10(: 1y
ort site\is\the nature and.compositio
Sze airport is 1\) be built.
per mamlunanu{ of paved
es occur with . unstable
condmon,

—

ion and selectio

ys because, re
sub onl condmons tha[l ith any othet

f ll\e soil :
N deqzlale ﬁa is eskent

the construction of a new airpory R - \

hen small smgle engine gederal aviation aircraft use the same
airpprt used by jumbo jets, locdtion and control problems usually
arise. These must be conslder¢q in selecting an airport location
and configurdtion. ‘ )
For airports used by both thd scheduled airlines and general
aviation, the airline aircraft is usually the more critical. The most
demanding aircraft requirements are imposed at the airports used
by tho trunk lines. Equipment employed by thé trunks:include
large wide-body jets and turbojets. These aircraft require runway
lengths in the 10,000-foot range with pavement of runways, taxi-
ways, and aprons strong enough to accommodate their tremendous

TS vy |
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AIRPORTS -,

wc:ght Additionally, apron dimensions, fueling and tcrmmul facihi-
tics, and necessary land requirements are quite extensive.

The requirements of the aireraft+used by the local service
airlines at non-trunk airports are less demanding. During the neat
few years, if is expected that most local service carriers will con-
vert present piston equipment td turboprop or light turbojet air-

. craft. Thé runway ‘lengths required by the newer equipment will
be shérter than that required by the trunk lines. Pavement strength
and load carryirig capacity are much less than trunkline airports.”

The capacity of an airport configuration 1s expressed as the

numper of opetations that can be accommodated within & givén
time¢ period and ﬁhm acceptable limits of delay. Basic airport
requirements incl sufficient runway length to safely provide
fot the types of aircraft, along with an additional runway for cross-
wind coveragu, if necessary, Beyond this, capacnty must be great .

-

NATIONAL AIRPbRT SYSTEM COMPOSITION AND

REQUIREMENTS 1973-82 -~
L . : . RN L \
. \ ., " PROJECTED SYS‘I’EMV . S
S\ T : R ’ ADJUSTMENTS Pt
. \SYSTEM CLASSIFICATION — " PROJECTED
BT - . CINTRA. L e
N B%NG . SYSTEM % . syst . \NATIONAL-
" ADDIFIONS! YCHANGES ~ " | SYSTEM
N Z
K . .
\“i I s 1t
12\ s (30 4 - 's0
LZIRNAY 3 H3 30
4] S 4 % )28
A NV . B v B
s 12 a9\ -dos
[ “ . A .
\ . ‘ o . N
3 . LS . +207 253
sl ¢« g0 ¢ 15 %
174 0 - +us il ;-
390 175 . 4280 843
- Feader ‘system: \ ) < ' A
High density { . . 8 127 +5 193
¢, Metium density . ” 795 . 483 +4438 1,706
v low density N 1940 633 . - 773 1,800
Total -7, - 2396 1223 -320 3,699
National system total . L3246 © 1,410 -1 4,649

& £

'lmludu Huow auport coumstfuchion [oquivmeals and  addiondl prisatly  and publidy gwned airports to be
included within the national system over the 10-year pcrmd

[y

Figure 21 Notionaol Aviation System Plan Awrports 1973.1982.
i, 71 ‘ g
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T CIVIL AVIATION AND FACILITIES ’
enough to prevent unacceptable delays to aircfaft movements.
For example, délays to aircraft movemenfs may indicate the need
for an additional runway. Its required length may be substantially
shorter {fian the primary runway, if the aircraft mix is such that
separation of aircraft types by runway is feasitfie. This plan en-

. ‘hances capacity of airpogts at minimum expense. *

¢
~

U . BASIC FACILITIES ~ . ° .

. . .

Once a location is chosen, the basic facilities must be outlined.”

For post airports, .the runways, the lighting, the control tower,
and the terminal complex are basic:* ' ,
«  -Runways ,
"
Only a few years ago airport runways were virtually unknown.
The first early frail aircraft used sod fields for take-offs and land-
ings. These sod fields were ideal for these early aircraft, because,

on them, the aircraft \could take off and land in any, direction

These algcraft were so\light and so scnﬁﬁtive to t]-t direction of

\ surface wigds that it was imperative thaf} they takeoff and land

« \directly in Y caust thesg aircrall were $0 \light, the sod
\\ \fields\)gould i t their weight. \.

As heavier N efan to be built in khe | 1930s, it be-

W\ came necessary ~builders to rcach § com isc between

¢ that would

w  Wkeoff and landin) dirfctiof and a load bearipg su
‘\\ sipport tht hdded Weight of these Keavier alrcraft is .compro-
, mise rc:qui&x1 the cdpstructipn of rﬁways suffidieht strength

tolsupport tRt aircraft ost com-
mop wind difection. AlfRough the new runways, frequently required
crosswind taKeoffs and Iyadingy, t&\awas n é\oo scribus becausc
the greater weight of t \aircraft made them Icks, sensitive
to the\directio of surface . . -

Theye early runways were usually c&'}structcd of concrete or
asphalty with asphalt being the most common construction material.
The new airports would commonly have ‘more than ofc runway so
the pilot could choose the one with the least amount of cross-
wind. A% aircraft became even heavier and less sensitive to cross-

\\winds‘ multiple runways werc reduced unul today, many modern
\firports have only one runway which is generally dligna] with

.

he prevailing winds.
., With modern aircraft, the problem is not so much the direction
of the runway as it is one of runway length and load bearing
strength. In general, the heavier an awcraft is, the more runway
. .

72

"ERIC 9

PAruntext provided by enic IS




.. AIRPORTS /
length is rcqulred for the aircraft to reach ﬂym% speed on takeoff)
The heavier it is, the strongcr the runwa‘ky must be to support llS
weight. This is particularly true in the case of landings when an
aircraft of many thousand gross pounds lmpacgs with the runway
at speeds near 100 knots. The poundmg a mddern runway takes
under such conditions is hard to imagine. Foq this reason, most
mnways today are constructed of concrete with, an extremely high

d tensile strength.

In addition to sufficient length and tensile irength a modern
runway must be built to support high density traffic, it must pro-
vide for takeoffs and landings under emergency, conditions, and it
must have a surface with a sufflcmntly hlgh cogfficient of friction
to cnable fast- -moving aircraft to stop in a minimim ditance. Mod-
ern highway bulldmg is child’s play by compan%\on ,

Each runway should have a number of high-speed tu noff lanes.

Thesé lanes permit the plane to turn off the rupway at\speeds of

60 to 70 miles per hour with the minimum use jof brak d re-

verse thrust. In doing so, they {peed up aircraft ‘move er:\

.* clearing the runways fon Yakeoffs or lanmgs\

Taxiway  patterns from\the entrfince to the a ron area, to he

takdoff posmon should pc i '

posit dlrecﬁlon patks and
e\size of thapron

A . dealfro ort to
e%en ial th t adequate
aixcraft to aad from thel
sharp' turns, Stops, and op

Airports \lsc various types and} color i)f lights to aud pilots.,
The famlha\r airport beacon is one of hx Green on the re-
verse side of the white beacon has}long g the mark of an ac-
tive civil airport. A split white bedcon denotes a mulitary airport.

When an airport rotating beacon js operating during daylight, it
means that ground visibility in the cqntrol zone is less than 3 miles
and/or the cciling is less than 1000 feet and that a traffic clearance
is required for landings, takeoffs, ang flight in the traffic pattern.

Approach lighting systems arc visual aids used during instrument
conditions to supplcment the guidance information of modern clec-
tronic aids Lighting systems are intended to improve operational
safety during the final approach and landing phase of flight.-

L\
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“ CIVIL AVIATION AND FACILITIES -

~  Most runway and approach lighting s)sté(ns allow the controll¥s
jo adjust the lamp brightness for different visibility conditions, or at
a pilot’s request. The extreme brilliance of high intensity lights
pénetrates fog, smoke, ‘and precipitation, but may cause excessive
glare undgr some conditions. ' -
Appro_ach lighting has evolved from a simple line of lights
~— - that was aligned with the center line of the runway te variations
such as the foHowing: . T s

® Lines of light that extend beyond the ?pproach end of the runway and
are the same width as the runway , This enables, the pilot to align’ his
aircraft with the runway even th@lgh the runway 1s obﬁuurcd by weather

or darkness . R
T

, ® These same lines of light in one variation, are made to flash sequentiaily
This not only accomphishes the above. but it ponty the direcion of
' landing. - . ¢

N
® Approach lights that are uteted gr elevated The more distant lghts
from the approach end of the runway are mounted on a higher level
than the nearer lights This accomplishes all of the above. and. in addi-
tion. it ndicates to the pilot the ghde slope'that is required in- order to
contact the approach'cm{ of the runway at the proper plage. . .

The US Standard appx‘:oach lighting has’ been adopted. as the
national standard for both military and civil airfields. It consists of
3.000 feet of high intensity. white’ centerhine highting leading to the
runway threshold. Scquenced flashing (strobe) lights may bc in-
stalled in the outer 2,000 feet. This lighting system will ultimately
replace _gtteer systems now in use. (Sec Fig. 23) \
. Runway \Iights are white. sllg‘htly clevated from the ground and
sp ced 200, feet apart \along each side of the runway. They can
.blr drned o}; and off by dividual controls operated from the con-
trol| tower. Green threshpld lights are placed across the end of run-
wayts. Blue lights guidé pilots along taxiways at night.
od obstr_uktion lights\ mark al} obstructions surrounding an air-
port.\ High. obstructions, Yuch as radio towers, which cxtend more

than \70 feet above theik surroundings, arc marked at the top
and at\the onc-third and tw-third levels

ontrol Towers

\. /f? T?u: rport"cqnfp)l towgr is casily spotted at a busy airport. It

- looks like the g]afs dome atop 3 tower, but why 1s 1t there? The

glass tower gives cdntrol tower operators a clear view of the aif-

) \' port. The contral tawer opcrators &re, the only air traffic control

™~ [(ATC) personnel with visual contact &th the plancs It is their

\ { job to dircct the traffic flow in the air gs well as on the ground
Control operators work in sets, doing onc job at a time. -

\ -

»
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‘But the glass tower 1s pot the only part of the tower. In wine
dowless rooms at the base of the structure are radar operators
who direcy, traffic under instrument conditions By use*of radar The
radar rooms are extremely mmportant and should not be over-
looked. .

For years the ‘Control tower and ATC offices were bunlt onto
terminals. In 1961 Congress directed the FAA to finance and buil
its ownr control toécrs "The FAA desired a prototype that could
be duplicated anywhere. one that would be beautiful as well as
useful. Since only a few men actually have to sce the ficld and
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CIVIL AVIATION AND FACILITIES *

the planes, their designer put the cab on top of the shaft. The
rest of the men—mostly radar and radio operators—only need to_
sce their instruments. The new design placed these men and their
equipment in a building at the base of 'the tower that would be
partially covered with carth. This would insulate against noise
while rooting the tower into"the landscape. These towers would .be
Placed in a position away, from the terminal that would allow them
to see the runways more clearly making their job easier. The con-
trol tower at Dulles International Airport 'i‘h'Washington, D.C, as*
shown in Figure 24, is an cxample of 2 modern tower. :
. .

. ~
' Terminals

The airport terminal building is essentially the service center for
the transfer of {as’éengeré*-and their property botwecen surface ve-
hicles and aircraft. It may also contain the necessary Government
facilities for the safe\handling of air traffic, including flight service
station, air traffic conlrol tower, and Weather Bureau station. Other

Government activitics' sometimes included are post office, airport
mail facility, and, where there is international traffic, customs, im-
migration, Publiq health, and Department of Agriculture stations.

-
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The traveler expécts_to find, in the airport terminal building,
comfortable seating,' restrooms, and various concessions. At the
same time, the, terminal designer must” consider safety, efficiency
and convenience in his-design. * e ’

Since its inauguration in this country in 1958 jet flying for the
public has greatly increased the popularity of air travel. The larger*
volume of traffic has imposed unexpecteddemands upon recently
built airports and has necessitated cxpax?sion of those facilitics
directly serving the public, such as waiting rooms, newsstands,
eating concessions, and parking areas. .

The designer of an airport terminal building is faced with inte-
grating the needs and requirements of the public, tenants, and
owner into a scheme that operates efficiently and with a maxi-
mum degree of safety. Each must be considered from the stand-
point of functional relationship to the others, with special em-
phasis being placed on planning for futugs demands.

Terminal buildings, particularly large ones, are civi¢ business en-
terprises sponsored by local governments in response to air trans-
portation needs. The problem confronting , developers is, one of
providing suitable space for masses of travelers and adequate
working space? for airline and concessionaire tgnants based on rea-
sonable forecasts of passengers and customers. The past decade
and a half has seen communities build terminal buildings that
were considered, at the time of construction, to be’ larger than

‘ needed. Some’ were even criticized as being “white elephants.”

-

Many of these as well as sursounding building space and aircraft
parking aprons have become so overloaded that entirely new
areas must be developed. The problem of epansion could .be-
come sufficiently . criticil to require consideration of a new air-
port site This emphasizes the need, for well thought out planning
for the future. p

Planning of terminals should allow for direct and'casy move-

- ment of passengers and baggage. Thg line of movement for the

boarding passenger is from the ticka counter, to .the waiting

room, past concessions, and then to Yhe aircraft loading gate.

Deplaning passengers should follow a ditect route td the baggage
counter, whiche’should be acar the platform where baggage is
unloaded from the baggage trucks. In the same way, bagpage
should follow a direct :oute from the passenger ticket counter

o the pl\a:cs, and at destination back again from the planes

to the baggage claim counter. (Sce Fig. 25)

There are basically two co cepis of terminal buildiug oper-
ations at an airport—the ~centralized concept and the unit con-

"cept. A consolidation of these WO concepts is sometimes pos-
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lec (The type of tcrmmal used is ducrmlmd by thu amount of
traffic it must carry.) -
CENTRALIZED CoNCEPT.—The centralized concept o£ building de-
sign refers to an opcrating arrangement*® wheftin passenger, tick-
cting, and baggage facilities of all airlincs arc based in the same
building. The passcnger scrvice and ticketing functions arc usually \
in a unified area. Likewisc, the centralized concept almost always
cmploys a consolidated arrangement for baggage handling fa-

I~ cilitics. The central waiting arca and its surrounding concessions

and other facilitics serve passengers from all airlines, as well as

visitors, .usipg the terminal building. The layout of a building
usmg this cgnccpt should be made flexd Ic to allow for conver-

. sion to future needs. d
UNIT OPERATION CoONCEPT.—The unit. (or decen % nccpt
of terminal building opcrauon is c.mploycd at scveral airports.
Under this plan, cach airline is houscd in a separate bulldmg or
in an arca of an clongated or winged building with its own fa;
cilitics for the handling of pagsengers, visitors, baggage, and cargo.»
This permits cach airline to choose its tquipment and furnishings,
and to follow its pattern of operations and cuswr:qcr ‘services
without the compromise and cpoperation necessay 1 c;ntralm.d
opcrauons Each aitlingscan determine the degree of luxury it

~_
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4 AIRPORTS

use to attract customers. The traveler, goes directly to the airline
facilities he plans to use. In using the unit type of operation, du-
plication .of public and concessionaire facilitics results in higher
capital investment for the airport owner and m less profit for con-
cession operators becausec of the dispersal of custamers.
The unit terminal building operation generally means long walk-
ing distances for transferring passengers. It may alsp cause exces-
_sive rolling distanées for vehicles handling interchange baggage,
mail, express, and cargo. Further, airline servicing is not casily
consolidated. The unit operation tends to cause confusion for
. travelers and airport visitors. Locating airline faglities in scat-
tered buildings or units causes inconvenience and hardship on
passengers trying to arrange for flights. R
" CONSOLIDATION OF OPERATIONs.—Cohsolidation of the ticketing and
baggage opcrations within a building can result in a savings of .
space. USing the centralized concept, one ‘Service organization .
would be responsible.. for transfering passengers, baggage, mail,
or cargo to and from aircraft. By modifying ‘the concept any onc
or all of the above activities copld be consdlidated, depending
on the needs of the indiwidual terminals.
Y AIRCRAF T LoADING Positions.-~Configuration of the terminal build-
ing depends upon the number and arrangement of aircraft load-
ing positions. Airports with relatiyely low passenger volume, em-
ploying a one-level system, can XSually operatc most efficiently
with a frontal scheme in which aircraft ‘foﬁaing positions are parallel
with the face of the building. Airports with high passenger volume
and a_full flying schédule may effectively use a finger scheme for
placement of the ajrcraft loading positions. Figures 26" and 27
illustrate the basic finger and. frontal configurations of airport de.
s sign. ) .

A finger system is a large number of loading positions in an
arca close to, the center of activities in the terminal building. This
reduces walking distances for passengers and rolling distances
for service vehicles. . T

» “In a onc-level system using cither covered or fenced fingers,
the passengers enplanc and deplanc on the apron level. Serviee
trucks move along cither side of the finger to aircraft loading
positions. In a two-level system, trucks operate on ‘}hc apron level,
and passengers move on the upper level. In either scheme, pas-
senger .and truck routes tO the aircraft should not cross unnec-
essarily. _ : s | P .

The number of aircrafy loading positions can bg held to a mini-
mum by carcfully controlling their use. Using the loading positions  y.
as 'much as possible produces three important r?ults. (1) saves W,

*
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construction costs of unneeded aircraft loading positions, (2) re-
duces the length of fingers needed fo reach the outermost posi-
tions; and (3) reduces the time and distance required for pas-
sengers or servi vehicles t6 reach the far positions. = °
Remote loading positions are in use at sdme airports- that ze-
quire more positions than can be supported by fingers. This helps.
to reduce walking distance for passengers. The aircraft are parked
at servicing points out on the apron, and passengers are trans-
ported to” the aircraft from the terminal by mobile Poinge. The
passengers board the lounge from the main .concourse” of the
terminal without walking up or down stairs..,In the mobile lounge
they are taken to the temote loading position where they enter
the aircraft directly from the lounge. Mobile lounges have been ip

use at Dilles International Airport outside Washington, D.C., for ,

several years. Dulles is one of the rare airports with capacity
for expansion to meet future needs, It was designed specifically,
to handle jet transports and, is used for long range flights. , .

The mobile lounges orighally purchased for se at Dulles were
built to service ajrcraft of the period. These older lounges had a
capacity of 90,10 100 passengers. Later models cdrry 150 or more
pedple in complete comfort. The mobile Jounge fits tightly against
the building so that passengers can énter without going up or.
down’ any stairs or ramps. (Sce Fig, 28) To facilitiatc loading, each
lounge has two entrances. Passengers are, protected from airport
noisc and weather while aboard the lounge. On arrival atthe air-
craft; the loupge_is connected. to the plane by a telesc Ing ramp
whereby passengers can pass from one, vehicle to the other. FAA
is now studying the feasibility of the Sky-lounge shown in Figure
29 for transporting passengers between nearby airports.

L . / ! k4 s
" NOISE ’('0.,\1'R0|, AND SAFETY FASTOl/{S.
.- i

Problems of noise control .and safety are important to airport
planners. Both of these arc vitally important. Airport noise cdn-
trol and safety consciousness are mandatory if the airport is to fit
into the community. Planes produce a gicat™deal Yof noisc*espec-
ially when landing or taking off. Jet planes emit higher frequency
sound which’ arc far, more annoying than the lower f_reguency
sound produced by propeller-driven aircraft. This noise is an irri-
tation not, only. to airport neighbors but also to people in the im-
mediate vicinity of termir@l buildings and maintenance facilitigs.
‘Therefore, terminal planners provide noise deflecting barriers at
some terminaly, movable covered , ramp$ connect the 'aircraft,
and terminal. These allow passengets to remain ;ndoors.

- . ¢
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No fully satisfactory answers have been found for complaints
of disturbing noise Iodged by residents of communitles pear air-
ports. A partial solution is found in changing airport flight pat-

‘ terns and. aircraft takeoff procedures. An initial rapld climb at full
thrust to about 1200 fect followed by a reduced rate of climb at

\ reduced thrust to cruising altitude cuts the nimber of complaints,‘

\ but this represents a compromise in safety and aircraft cfflcncncy
speed

tion involves the development of devices to “Suppress jet™ cngine

noisc at the source without too serious)y affecting wplght drag,
or powcer output. '

Airport planners today also rccggnize the need to rcstﬁct or
“zone” areas around the airport i

plgints. Unless such action is taken, homes or businesses are often
constructed in, high noise areas around the airport.

Another serious noise problem is the so-called sonic bbom
produced by airplanes travcling at speeds greater than mach 1,
the speed of sound. The sonic boom is caused by the shock waves

¢ generated by the alrcraft It is a sudden pressure change which
) can be heard on the ‘ground .but not in the plane that produces
. hls shock wave follows the aircraft throughout the flight so

th sonic boom is a continuing phcnomcnon When supersonic
“aircraft fly at low altitudes the boom may be strong cnough‘to/

cause. damage. The shock of the sonic bbom varies. with-the size
}' of the aircraft. ) ~

The 10 arcas showrx in' Figure: '30 are oonsndcr¢d the most, im-
portant arcas\for Tarther “activity in aviation safcty rescarcll and
practlcc The ultimate aim of safcty conscn0usnc5§ lS to help{make

N

flymg safc - ? : e

» [

. . CARGO Tm.\nxmé ' .
R L]

The carg termmal is constructcd fof handling freight and is
often an intérline effort. It may"or may not be built adjacent to
the passenger terminal, although such a location facilitates the load-
ing and unloagmg of freight carried on passenger

The air terminal designers cqnsider the cntlrc shjpment and dis-
tibution cyclej »\(hcn they plan to construct a ney terminal or cn-
large one ah‘gady ih use’ They myst consider te market and thc
volume of trade. They, must .also consider the speed and effi-
ciency required to process freight for shipping, and they must

] prowdc for quick and cfficient loading. Provision must be made

e,

<
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It is also possnble to reduce complaints by directing low- flymg'
aircraft over less densely inhabited areas. A more satlsfactory solu-

order to reduce noise’ com- .
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to unlpad, outprocess, and load the frexght to be delivered onto

trucks: - . .

Improved container packaging has led to large sévmgs in time
and money. Flgure 31 shows the basic family of air freight cort‘
" tainers. .

The computer has had a very definite impact on the air cargo
industry. It can analyze cost distribution and discover weaknessés '
in the present system.

Automation is a possible solutlon/ to the problem generated by
increased air cargo traffic. Automafion in the handling of dir freight
is already easing congesuon at, the larger airports. For example, .
.~ the Boeing 747 has  a very large hold of 214,000 pound cargo
capcity. Shippers, therefore, must develop a,system of leading and
unloading that can match this capacity. Can you imagine how long
it- would take to load or unload a 747 by hand? Automation
seems to-be an answer. The following illustrations show some of
, the newest terminals and some approaches to the problem of in-
* ‘creased traffic. : !

» o »

»

hY » <

1. Aléparf & Navigational “Aids; Improve .navigational and landing oids of
inadequately equipped airports Including maintenonce, Iosling, und trained
personnel.. - “

"2.loss of Control/Turhulence. Continue studies on turbulence, Intluding

. training, instrumentation, meteorslogical factors, npodally methods for
*. detection,

3. Emergency Evacuation. Review evacuation procedures to accommodate
larger. passenger loads and for new types of structures. Reoppraise curreni
techniques.

4, Economlcs of Safety. Develop ‘porameters for cost effectiveness of sefety |
equipnieht vs, losses from occidents. - : .

5. Crash Fite Protection. Provide “on.board” fire protection thry supprmlon -
of ignition sources, containmenf of fuel, ond rapld evacuation facilities. .

6. Weather Informatien, Improve adequacy and dissemination of lgfofmuﬂon, E 8
purﬂculutly on womhor hazards, including thunderstorms, fog, \icing, tur
bulence, \

7. v/st0L Dovolopmonf Conduct operational )it bility testing, with em
phasis on yafety’ factors. -

8. General Aviatlon. Improve training progrums, expand mathods fer dis
seminating forecasts o weather data in “plain language” form, provide
Inherent stability un‘d ashworthiness In pri\!uh nlrcraﬂ

9. Collision Avoidance. Accelerdte devel F t of proximity waming devices
in fight of new technology, to anticipate increased congestion.

10. Component Reliability,. Use quality .control, system monitering, and re
liability analysls, as on Important port,of engineering design and operc:
ﬂonal planning to feduce malfunetions.

. ' Figure 30. Safety Research Areas. .
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- CIvVIL AVI:‘\TION AND FACILLITIES
‘ AIRPORT IMPROVEMENTS

Under the 1970 Airport and Airway Dc‘vclopmcnt Act, $2.5
billion is now available from Federal funds over. a 10-year period
ending 30 June 1980. At the. present time, local agencies must
provide half of the funds needed for airport: improvement or new

 development. The FAA provides the remaining half. It is ex-
pected that future legisjation will increase the Federal share of
matching funds {0 75 percent and to continuc the program be-
yond the 30 June 1980 expiration date.

Distribution of airport development funds over the period 1973-
82 would be-controlled in accordance with ,the current FAA
Aviation System Plan with primary systems getting 52 percent, sec-
ondary systems 28 percent, and feeder airports 20 percent. New
airports would get more of the money than that spent for improv-

DISTRIBUTION OF ‘AIRPORT DEVELOPMENT
ASSISTANCE (ADAP)

/ : ‘ 5.YEAR 10-TeAR
/ - PERIOD, RIOD, m;%b, .
/ PURPOSE 1973-77 1978-82 1976.82

N \\ POICCI(

.

Figure 32. Plon’ fod Airport Funding. .

Percent Percent

A. Development of existing cirports in— : .
Primary system . 28.1 44 . 18.3
Secondary system vy . . N 22.8 10.\ 17.8
Feeder system . - 17.6 . 4.5 12,1 ‘

Subtolal . ... e i e 48.5 195 482

8. Establishment of new .airpor;s in— , -

’ Primary system R i * 15.9 60.5 342
Secondary system . . - 8.8 12.9 10.5
Feeder system .'. .. i SO . 6.8 7.6 . 7.1.

Subtotal e . .. . 3.5 80.5 518

T. Totaly. ... . * s 1000 1090 100.0

C.! Estimv Ie.\uh of a:shtgnu (billions) $1.40 $1.95 $v2.55

t
L Summory of Federol Funding for Airport ¢ ’
I & T Development Progrom, 1973-82 .
¢ ’ ' - “ -

X PROGRAM 1972, 1974 1975 1976 1977 197882 197382
ADAP ;.. . . .. $280 s280" " $280 $280 $380 $1,150 $2,550
Planfing grants: 15 15 15 15 \ 15 75 150

Tolal,\pr&nh S 295 295 295 295 295 1,225 ° 2,700

ERIC A
o (‘a’:) ‘ "




~

ERI

.
. 3
;

L 4

L}

. ' o 4

\ - AIRPORTS g .
i g existing airports. Of the airport canstruction funds, a major
p']ortlon would go fof the building of 12 new primary alrports.
See Fig.-32) )

N
. The FAA recogmzes many potential problem arcas in the Avia-

tion System Plan. ;The environmental effects of airport upgrading
and building cause' a great deal of public .resentment and unfav-
orable reaction. .Noise, pollutants, lapd use¢, and airport dccess
facilities constitute, the, major source of public reaction. Unless, solu-
tions to these problems are found, many needed airport develop-
ment and building projects may be stopped Especially “constrain-
ing are the environmental blocks to V/STOL—ports and heli-
ports begause of their closer proximity to dénsely populated areas.
The Aviation System Plan 'does much to overcome many
problems by promoting arca cooperation, standardizing design,
providing assistance and guidance, and making studies.

The next 10 years should bring improved airport lighting, fire -

protection, offshore airports and heliports, fog dispersal systems,
‘snow and ice removal, ,and traffic sensing devices to aid ground
controllers Passengers will benefit from improved traffic flow to

and from airports, high-speed exits and entrances, aircraft trams- |

porters, and new and better programs for accident prevention.
/ . .

v

I WORDS AND PHRASES 10 REVIOMBER ‘
Federal Airport Act \ . rotating beacorr
National Airport Systern runway lights

" National Aviation System Plan obstruction lights
aircraft movemeénts  ° . @ control tower
pre?/ailing winds V3 airport terminal building
<« .
. . sonic boom

RENIEW QUISTIONS

-

1. The Federal Airport Act set up a substantial aid program. What can the
money be usell for?

»
S

2. Why are airports necessary? , - )
3. Why a;e most airports located at a distance from the cities they serve?
4, Review the basic facilities at an airport.

.5. Describe a mobile lounge. )

6. Suggest solutions for three problems facing airports to&ay.

7. What factors should be C(mdered in an airport terminal design? °

“ A
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CIVIL AVIATION AND FACILITIES
, THINGS TO DO

1 This chapter can lead to several interesting projects. The most obvious
project of course, is to, visit an airport. However, simply going to an airport
and looking around is not going to show you what you read about in this
chapter. The part cf the airport which you see as a traveler is the part
designed for the public. Your trip to an airport should be arranged 1n
advance with either one of the comunercial airlines at the airport or with
the airport management. See if you can arrange to sce the “backstage™
operations: scheduling, air freight movement, etc. You can also follow
up on the problem areas discussed in this chapter. the airport noise prob-
lem, the cargo loading problem, the passenger movement problem, etc.

[

. Design an airport terminal that meets modern needs .

3 St Louis, Missouri has had difficulty in selecting a new site for a major
airport. See if vou can find out some of the reasons for thetr situatjon.

v L]

* Sl'GG&-ZSTlONS FOR FURTHER READING
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Bernardo, James V. Afviation i the Modern World, New York. E. P. Dutton
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Federal Aviation Adminisiration. The National A\iation System _Plan 197]-
1980. US Goveraiment Printing Office. Washington, D.C.. 1970.

Horonjeff., Robegt. Planning and Design of Awrports. New York. McGraw-
Hill. 1962.
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. THIS GHAPTER deals' with ¢ nt}olling a'ircra& in the air. You -.
. will reqd about the early h story- and. gradutl developm{:t

of air thaffic control. You Will then take & simulated flight
which \will demonstrate how today’s air tfaffic control devices -
and procedures. work. Dufing. this “flight,” you. will see how
modern Ravigational aids are a papf of the air traffic cdntrol
operation. Finally, you will read about some proble
and some future developments in air traffic contrgl. After
you have studied this chapter, you should be able fo do the
following: (1) outline “the” development of air traffic control
and show how this development parallels that of fhe
" (2) discuss how today’s air traffic control guides
one airport fo another; and (3) list some probl
" tial solutions involving air traffic coptrol.

E) ‘ N ‘ -
- ¢

‘ ~

s/and poten. .

UST AS it is important to regulate and control train, bus, and

auto traffic operating on this Nation's highways, it is also im-
portant to regulate and control traffic operating in the skies. Al-
though airways provide paths for planes to follow thréugh the
air, these airways arc three-dimensional. they have height, as well . s
as length and width. This ‘three-dimensional aspect Of airplane
flight makes the problem of air traffic control far. more difficult’
than that of surface traffic control. Even when airplanes slow .

FRIC e
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down, their pilots have to keep them/above a certain minimum
speed (the stallmg speed). Air ;raffu: then, is traffic continually in
| / motion.

Control of air traffic is a seryice of the Federal Governnient.
The Federal Aviation Administration (FAA)_I charged with con-
trolling air traffic in the .United States. To indure that air traffic
moves safely and efficiently from point to point, the FAA main-
tains several dlgrfcrent kifids pf air traffic contral (ATC)* facilities.
Some of these facnlme.g; “]ust grew’ ,\others afe relatively recent
additions to ATC. ;., .

IV /l
P"':..,m:!vsu)mu-:\'r OF ATC

"

The present mmcau: air traffic control system had its beginning
with the airmail jerv;cc It can be traced back to the post World
War I barnstorping’ era. Between 1918 and 1926, the US Post
Office Departmgpt secured, maintained, and operatcd a number of
aircraft to provxde airmail service. '

A pilot fle)y by the seat of his panis” from point to point,
and the maif got through. Navigating the earl) mail planes de-_,
pended on the pilots being able to see the ground and figure -
out where he was by means of visual landmarks. Navigational
aids, howey'er came to the assistance of the airmail service pilots
and provufcd the beginning of today's highly sophxsm:amd air . (|
traffic cofifrol system.

A chali of radio stations, built between 1920 and 1921, was the.
first mﬁbr aid to the carly airmail, pilots. Used ‘primarily for
weathey ” information, thesc ground-based radio-telegraph stations
prov:dad pilots with advance weather information for subsequent
legs OI their flights.  These early radio aids were really the first
step ip the complicated communications network which forms a
substantial portion of tqday’s air traffic control.

These carly mail flights took place during the day. The Post
Officc Department, however, naturally sought ways to enable
pilots to fly the mails during the hours of darkness, as well. As
we discussed in Chapter 1, by 1926 a system of light beacons
had been built, extending from the Atlantic to the Pacific. These |
Ights enabled pilots to fly, theoretically, around the clock, from °
New York to San Frarcisco. This light line was the second long

" step forward, clementary as it scems to us today, in the develop-
ment of a country-wide air traffic control system.

/

*ATC. unfortunswcly. stands for two things Air Tramng Command and Air Traffic
Control In this chapter. ATC will mean Air Traffic -Control

9
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A major problem in these early attempts to assist pilots was
that pilots equld not always see the lights' The Post. Office
Department, the Ax:my the Ngvy, and the National Bureau of
Standards had been at work, devising new_and better ways of
usipg radio equ1pmcm 10 dguxde the pilots and their planes. Up to
this point, the use of radio had been confined to radno-tclqgraph
(Morse, code) scnding and receiving equipment installed in only a
small namber of a:rplancs on an experimental basis. .

The new systcm invpived the use of low and medium frequency
radio ranges and thie “establishment of four clectronically derived
gourses which ¢ abfegl the pilot to determine his directions and to
navigaté acj'bss.?h& country by listening to the radie signals. This
was another majot step in the evolution of the concept of air
traffic confrol.; - .

One cxtrcm&ly significant result of the establishment” of the
Jow frequency radio ranges was the establishment of airways.
Au’wa)s pire desighated paths through the airspace, actually, air-
ways are air highways. It is important to understand that the air-
ways are defme& by radio aids to navigation. Airways grew as
air trdffjc geewf just as railroad lines grew connecting popula-
tion cenjers. These early airways were desngned by color and
fiumber.  Red, %rccn, blue, and amber airways crisscrossed the
© country.

The first scmbIancc of an airways system was established wnh
these color desighated airways. It served as a valuable trH
tional device fralm visual navigation to electronic naviga
However, the’ pxloi still"had to listen to the radio. signals which de-
fined the airways, and he had only four defined-airways to follow.

The demand fo: other than just fair weather flying  raised a’
complex problem. Its answer, accurate and safe instryment flight,
brought with it th’é need for specific air traffic control. The de-
vices which a;rpdrfs had used to help airplanes land, including
flags, flares, 'hghts,‘ and ground signals, were ngp lohger sufficient,
Expediting’ thc mdybment of aircraft and preventing collisions be-
tween  aircraft f[sm‘é under limited visibility conditions were be-
commg increasingly important. This was especially true around the
major airline, tcrmméfs when aircraft on_the same or, convcrgmg
airways were flying “@n instruments.” *'

As a result, the airlines requested and obtained the approval .
of the Burcau‘g of Air Commerce to establish their own traffic
control officers’ at the irhportant airports. Each of these air traffic
control offices ‘was organized as an independent operation con-
trolled by the airline manager at the airport chosen. Newark,

Chicago, and Clcvcland were the sites of the first traffic control
offices.

RC gy




CIVIL AVIATION AND FAGILITIES

This traffic service was designed for ailine use in the interest of
increasing the safety of thclr own operation. The service was made
available without charge to'all private, military, and other Govern-
ment aircraft using the airways. In this way, the airlines were able
to keep track of the proximity (closeness) and movement of other
aircraft in the arca.

As longer non-stop flights began and air traffic in general in-
creased, congestion began to occur along the airways’ farther from
the airports. Traffic to and from other airports along the airways
had to be fitted in with that lcavmg from and arriving at the niain
| terminals. It became apparent that "there was a need for control
' . farther out along the airways than the airline officers were pre-

pared to handle. A unified nationwide control of air traffic could
provide an amswer to this growing problem.- .
| In 1936, the Burcau of Air Commerce "took over control of
L air traffic along the airways. The Bureau arrariged ta take over
| the three airliné traffic control offices then in operation. This was
the nucleus of our present system of air traffic control angd aids to
navigation' under the direction of the Federal Governmtent.

The passage in 1938 of the Civil Acronautics Act marked the
start of a new cra in civil aviation. This plccc of. legislation consoli-
dated the various Government agencies which dealt with the ex-
panding aviation industry, among them the Burcau of Air Com-
merce. Under the e Government structure, the fagt-growing air
traffic control operation was handled by the Civil Aeronautics
Authority. This Government body expanded the jurisdiction of the
three original airline traffic control offices outward to control larger
areas. Additional offices were created as the nced dictated * and
funds became available. . .

A reorganization plan of 1940 transferrcd the air traffic control
function to the newly created Civil Acronautics Administration un- |
der the Department of Commerce. The entry of the United Statcs
into World War 1I slowed down ‘the application of néw ,technology
to air traffic control in civiliap aviation, but the war accelerated
mllltary applications of new ideas such as the use of radar. After
the war, radar became the chief tool of the air traffic controller,
especially at heavily used alrports &g.d on hcavnly congested pir-
ways.

Many new navigational aids have taken the place of the carly,

_simple “clock-and-compass” used by pre-World War II pilots. At

the same time, the Federal Government has kept pace with the
. growing complexitics involved in controlling the cver-increasing
volume of air traffic. Passage in 1958 of the Federal Aviation
Act incorporated the functions of the Civil Aeronautics Administra-
tion into the Federal Aviation Agency, including air traffic contr .

o | . } ~ i
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AIR TRAFFIC CONTROL o0 "

The Federal Aviation Ageiicy maintdins centers for research
and development in traffic control. ral high-level government "*
fask forces have closely examined The present state® of air traffic .4 "

control and have made regdbmmendations for- the future develop-
ment of aids to aircraft wc)ovement. . - o

Airport traffic comntrol,’ an increasingly important part of .air

- traffic control, was left to the owners and operatots of the various .
‘ zgrpons until World War II.. The need gradually emergéd for
ntralized control and regulation of airport traffic, and .the Fed-

eral Government took over.control of airport traffit to central&e'./. N
its regulation in a single agency which would follow.a single
set of procedures. Today's Federally controlled airport traffic con-
trol forms a highly important seginent of overall air traffic control.
. ATC IN ACTION .
A hypothetical flight from Oklahoma City's Wiley Post Airport ,
to Love Field in Dallas will serve as an illustration of ‘how ATC, .
works. For this trip, we 'will use an airplane with 2 complete set \
of navigational equipment, and we will use almost every- facility
the Ffderal Aviation Administration (}’A‘A)»provides.\ (See Fig. 33) )
. 1
b In thiy booklet. we have used only a few of the common abbreviations, 4
* - ‘which form a large part of the air traffic controliér’s vocabulary. You may
¢ncounter many of these abbreviations in your own reading on air traffic
.+ vontrol The following list of air traffic control germs insludes thgr usual
abbreviations, and the terms themsélves are explained in the tgxt of this .
\ booklctﬁ * * .« - . t
. {I .- Airport Surveillance Radar (ASR) . Y, -
! Aif Route Sarveilfance Radar (ARSR) .
, Air, Route Traffic :%ntrol Center (ARTCT)
] Automatit Dath Intérchdnge System (ADIS) o,
o Plight Service Station (FSS) i -
- Instrument Flight Rules (IFR); Visual Flight Rules” (VFR) . "
{ . Instrument Landing System (ILS) , : ¢
o Pilot Weather Reports (PIREPS) ° ... . o S
) Precision Approach Radar {PAR). y A
. . Radar Approach-Control (RAPCON) . . <o
. ' ‘Radir Bright' Display Equipment (RBDE) s,
R Radar” Microwave Fink (RML) ~
. . Remote Center Air Ground (RCAG) .
" Remote Transmitter and/or Receiver Site (RTR) ) o
Tactical Air Navigation- (TACAN) ' . .
. ) Ultra High Frequency (UHF) s '
Ve.ry,High Frequency (VHF)

R ‘ Very High Frequency Direction Finder (Vl:lF/DFi '

) Very High Frequency Omni Directional Ramge (VOR) i
Figure 33. Air Traffic Control Terms. “
']
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CIVIL AVIATION AND FACILITIES
. ‘ Planning Our Flight

a

[y

) We first obtain a weather briefing, and we have to file a flight
plan. Wecather conditions along our path of flight arc extremely
important and will determine whether or not we fly at all. Hun-
dreds of FAA and National Weather Service facilitics make
weather observations periodically and provide observations and
forccasts to all interested points. Collection and distribution of this
data requires. aw extensive and complex network of Teletype sys-
tems. ' .

Tl basicﬁfelctypcwritcr operates at 100 words per minute, g
which 1 fast enough for local or arca operations but which bg-
comes too slow to handle national weather traffic. A faster system
called the Automatic Data Interchange System collects data from
the basic teletype circuit and transmits it throughout the Nation.
.This system may be programmed to print out weather information
at the basic Teletype speed #s the information g¢omées in on the .
high speed line. )

.

Since we, are intergsted in weather at Dallas, the operator would
] have programmed the system to print out the Dallas weather con-
. - ditions in thg following format:’ ’

] . -

+$

- e, A
R 4 -
. ’
. -

1O AVIATION WEATHER l!'ol!s. ! c;
&7 7 A
27 ,»N% /* TR, s")’l
321/58/56] 1807 [/993/ | ®55/|RBOS &VOIR 18
R " OECOOEO REPORT ’ . .

OALLAS, SPECIAL OBSERVATION, 1500 FEET SCATTEREQ CLOUOS.

MEASUREQ CEILING 2500 FEET OVERCAST, VISIBILITY 4 MILES, LIGHT
RAIN, SMOKE, SEA LEVEL PHESSUJIE 1013.2 MILLIBARS, TEMPERATURE

. BgF, OEWPOINT 58 F, WINO 180" 7 KNOTS, ALT!METER SETTING 20.93 .
INCHES, PILOT REPONTS TOP OF OVERCAST 5600 MSL, RAIN BEGAN & h

MINUTES PAST THE HOUR. OVERCAST OCCASIONALLY BROKEN, RUN

WAY 18 VISUAL RANGE 3200 FEET.

[y

' : 3 INDICATES THAT REPORT CONTAINS IMPORTANT GHANGE
. \ \
» Typical Teletypewriter Message Showing Weathe‘r. Conditions.
’ The- Bottom Part Shows The Key to Interpreting the
Message.. . i )
; Flm‘no 34, Teletype Weother Messoge ..
o .
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AIR :TRAFFIC CONTROL

Although weather conditions, as’ shmlm in Figure 34, do not °
look very favorable, there does not appear. to be any turbulence .
which would endanger the aircraft. It may “necessary to fly a
part of the route on instruments due to lo®% ceilings and limited
visibiljty. Foltowing good flight procedures, we will get a complete
weather briefing.

Filing our Flight Plan.—The next step is filing the flight plan.

A flight plan alerts Flight Service Sfations (FSS) along our route

of flight that we are coming their way. Each FSS will also provide -
us with additional weather information, barometric pressure set-
tings for our altimeter, and notify other stations of our progress.

It is important to call each FSS, since this facility may initiate
search and rescue activities if we are more than jone hour over-
due. We contact the local FSS and tile this flight plan. (See Fig.
35)

Next, a Flight Specialist enters information from our flight plan

into a teletype network (Fig. 36) very simijar to the one which
- handled weather data. From here it will proceed to flight service
,  stations all along our route and be printed out at 100 words per
minute. They know we are coming and approximately what time -
to expect us. .

-

DEPARTMENT OF TRANSPORTATION  FEDERAL AVIATION ADMINISTRATION Form Approved

FLIGHT PLAN . OMB No. 04-R0072

b TP T AIRCRAFT 3 AIRCRAFT TYPE/ 4 TRUE
T IDENTIFICATION SPECIAL EQUIPMENT]  AirSPEED

§ OEPARTURE pOINT 4 OEPARTURE TIME T CRUISING
PROPOSED (1] AGTUAL (2) |  AMTITURE

w|N 15948 | c172fu |12€ 1 Pwa  (mmol | iyes| 3500

3 ROUTE OF FLGHT

FUA BKC ADM V15~ DAL LoveE FLD

1 4 DIS"NAHON_(NOMA of 1% B8t TIME ENROUTE |1 REMARKS
sieprt ond it HOURS MINUTES
CVvE -
> / 45
LRLLAS
'3 FUkL ON _IOAID i3 ALTERNATE ARPORT 3, 1o PV S NAME ADDRESS & [ECEZHONE NUMBER & AIRCRAFT HOME BASE | if AN.Ilol:'.lol
HOURS MINUTES J .Hﬁ. [Z‘E
6 1]
- w
c o IS pesr HANGARS 2
& CutAfemAn Crr) EKERHmA

14 colon OF amcaanr

Ae0/Si2 vER |CLOSEVFRFLGHTPLANWHH_ FSSON ARRIVAL

\ Figure 35. Flight Plon. ‘
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. CIVIL AVIATION AND FACILITIES

IPOINTS SETWEEN - “DESTINATION

Figure 35. Teletype Network. '

PREPARING FOR THE FLIGHT.—First we perform the preflight in-
spection; and after engines are started and the preflight inspec-
tion is complete, we are rcady to taxi for takeoff. We tune our
radio to 121.7 MHz (Ground Control frequency) and ask for taxi
instructions.

Aircraftt  WILEY POST GROUND CONTROL THIS IS
CESSNA ONE FIVE NINER FOUR BRAVO AT HANGAR
4 READY TO TAXI. VFR FLIGHT PLAN TO DALLAS
LOVE FIELD. OVER.

FAA Ground Control: NINER FOUR BRAVO, WILEY POST
GROUND CONTROL, RUNWAY ONE SEVEN. WIND
ONE EIGHT ZERO AT ONE ZERO. ALTIMETER TWO
NINER EIGHT. TAXI NORTH ON RAMP. HOLD SHORT
RUNWAR ONE SEVEN.

Aircraft: NINER FOUR BRAVO. ROGER.

Ground control has advised us that we will be taking off to the

south (runway headmg 1707) with a wind from ‘180" at 10 knots.

We have our instructions and taxi tQ the run-up arca a?accnt

to the runway. At this point, a check is made of the engife and

controls for proper operation. After this checkout the transmit-
ter-receiver frequency is changed to 119.7 MHz (Towcr frequency)
to request takeoff instructions.

Aircraft. WILEY POST TOWER, CESSNA ONE FlVE NlNER
FOUR BRAVO READY FOR TAKEOFF.

FAA Control’ Tower: NINER FOUR BRAVO CLEARED FOR
IMMEDIATE TAKEOFF.

Aircraft: WILEY POST TOWER, NINER FOUR BRAVO..

ROGER.
The controller and aircraft ase communicating through a trans-
mitting and receiving site (Fig. 37):

165




AIR TRAFFIC CONTROL

Figure 37. Communicotions Tronsmithing ond Receiving Site.

From the tower, the voice gocs over phone lines to the trans- 5
mitter and from the antenna to the airplane receiver, the pilot
replies, and his reply is picked up by the receiver antenna,
then the voice goes back to the control tower over the phone
linc. Several freguencies arc usually available to permit more than.
onc controller and pilot to converse simultancously. This site is
called the Remote Transmitter and/or Receiver Site. In addition
to the Very High Frequencies (VHF) we are using, Ultra High
Frequencies (UHF) arc also available. \ -

We should make a list of the frequencics we may be using dur-
ing our trip for communications and navigation. The exact fre- .
quency to use at cach place is shown on the Sectional Chart or,

. the Airman’s Informational Manual (AIM). N
i

-

The Flight e

- 4 &

-

During the course of our flight, we will be using almost afl the
navigational and ATC facilities in géncral use today. While this is
a bit unusual, we think it will give you a better idea of the many
aids that arc available to guide and direct an aircraft in the air to-

, day. . N

VOR NAVIGATION.—We are now in the air. and we climb to the
altitude at which we intend to fly. We arc leaving the airport
traffic arca, and must tunc in the Oklahoma City VHF Omnidi-

rectional Range (VOR) to get onto the course we intend to fly. \
By using VOR, a pilot can select courses at 1 intervals providing '
360 flyable VOR radials (courscs). : v

ERIC . Ao ” :

. »
r [y
Full Tt Provided by ERIC. v
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L}

Figure 38, VOR Setting.

The first step is to tune the VOR frequency, see Figure 38, in
this case to 115.0 MHz. We listen to the identification to be sure
we have selected the proper station. Some VORs have a recorded
voice giving the station identification, but all VORs send out the
identification it code each six seconds. The identification for Okla-
homa City-is OKC; or as we would hear it: — — —, — —, —,
—. in code (See Fig. 39). ’

A ALFA ;= - N NOVEMBER — .
B BRAVO — . .. O OSCAR — — —
G CHARLIE — . — . P PAPA . — — .
D DELTA — . . Q QUEBEC — — , —
E ECHO . R ROMEO . — .

_F FOXTROT . . — . S SIERRA . . .
G 'GOLF — — .- T TANGO —
H HOTEL . . . . U UNIFORM . . —
| INDIA . . V VICTOR . . . —
-3 JULIET . — — — W WHISKEY . — —

. K KILO — . — X X RAY — . . —
L LIMA . — .. Y YANKEE — . — —
M MIKE — — Z ZUlU — — ..

100
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. AIR TRAFFIC_CONTROL

At this time, we tune the VHF transmitter to 122.1 MHz and
call the Oklahbma City FSS to report the actual time of takeoff.
Aircraft: OKLAHOMA CITY RADIO. THIS IS, CESSNA ONE
FIVE NINER FOUR BRAYO OFF AT ZERO FIVE, VFR

FLIGHT PLAN FROM OKLAHOMA CITY TO DALLAS.

PLEASE ACTIVATE MY FLIGHT PLAN. .OVER.

FSS:: CESSNA ONE FIVE NINER FOUR BRAVO, ROGER,
ACTIVATING YOUR FLIGHT PLAN AT ZERO FIVE.
The next step is to tune the course selector, Figure 40, to the

.desired course, to take us over the VOR facility. To visualize the

proper course, look at the layout of magnetic directions around

the VOR as shown on the Sectional Chart (Figures 41 & 42).
To get to the VOR, we must fly a magnetic course of 218°

to the facility. The bearing sgglector should now be tuned to a

course of 218°. Q“ ’

Notice that we now have an indication on the deviation indi-
cator. The needle is deflected to the right, and since we fly the
needle, we correct our heading to the right to intercept the 218°
radial$ When the needle is centered, we are on course. If we
overcorrect, the needle will point left, indicating fly Ieft.

At the same time that the deviation indicator began working,
the TO-FROM indicator showed an indication of TO. This means
that our course is taking us nearer the station. L
. As we follow this course, the needle begins to move back ahd
forth and finally moves to FROM, an indication that we have
just passed over or by the station and are moving FROM it

Now we turn the Bearing Selector to 145° and make a left
turn to intercept this radial. The deflection indicator needle points

Figure 40. Course Setting.

1[)8 101




" Figure 41, VORS on Sectional c',;,,;. .
in the direction to fly.“left deflection means fly left, right deflec-
tion indicates fly right, and in the center means on course. Notice
that 145° is a Victor Airway labeled with the designation V163 °

Although there are many ways of using VOR indications, this

. simple explanation is adequate as long as the compass heading

radiat “to ‘be flown. . .
Let's compare VOR flying to flying a compass, heading. No
wind drift calculafion is required, magnetic deviation and variation
computatjons .are”unnecessary, and the accuracy of each radial of
the VOR is within 1°, In general the VOR makes for more effort-
less, more accurate, and safer flying. It allows us to precisely navi-
gate over ground we may nqt even see. =
Thes VOR operates, in the frequency range of 108-118 MHz.

of the aireraft agrees within several degrees of the desired VOR

" Dual sets of equipment are installed at each location and are

Ui
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, tlectronically monitored. If a transmitter fails, the monit‘Er switches
o the standby transmitter and places it in operation. If the standpy
equipment fails, the monitor will shut the entire facility down and
sound an alarm at a control point. A technician must then repair
the equipment and certify it as a usable facility.
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CIVIL AVIATION AND FACILITIES

TACAN.—Now that we are outbound from the first VOR, a °
check on our position may be made 4yiffg Tactical Air Naviga-
tion (TACAN), Our airborne equipment, called an interrogator,
will ask the ground station what our distance is from it and will
also indicate the direction of the ground station froys. VYOR

. and TACAN are usually installed in the same building
VORTAC. The VOR station we are using also h
- Figure 43, so we pow select channel 97.-

The interrogatdr dials rotate as they search for the reply from
the ground station. When the reply is received; ghe dials show the
distance from our plane to the TACAN.

The other instrument is indicating 325°, which is the azimuth
of the ground station from us. :

These readings confirm that we are on a coprse of 145" FROM
the VORTAC or, in other words, that it is at 325°, 20 miles be-
hind us.

* Our next VOR, Ardmore, VOR is ahead of us and it is time
to retune our VOR receiver to 116.7 MHz. The “Bearing Selec-
tor should be changed to 153° which will take us to the VOR.
"When we cross over the VOR station, the TO-FROM indicator
will switch to FROM and we will change our_course to 135°,
VORS are spaced about 50 to 100 miles apart and provide a
reception distance up to approxirhately, 180 miles, depending upon
the altitude of the aircraft. The altitude we are flying would pro-
vide us with a range of from 50 to 100 miles’

At 15 minutes past' the hour weather reports are broadcast over
the voice channel of the VOR. - - ’

d called
TACAN,

This is Ardmore area radio, time one-five, aviation weather,
Ardmore: ceiling—5,000, broken. visibility, 4, light drizzle,
fog: temperature 58, Dew point 57, wind 170 degtees, 6

/
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Figure 44, Aircroft Over VOR ond Roporhng to FSS

knols alumeler twh ‘ninét Jﬁme‘r wi ths 1s ,Ardmore aga .
radio. .

The ceiling is lowering, and the visibility is decreasmg Instru-
ment flying will probably be necessary before |
The VOR is below us now, and it is time to Yeport to the lo-
cal Flight Service Station (See Fig. 44). Tune the transmitter to
122.1 MHz and call the FSS. ) :
Aircraft. ARDMORE RADIO THIS IS CESSNA ONE, FIVE
NINER FOUR BRAVO, OVER.
FSS. CESSNA ONE FIVE NINER FOUR BRA O THIS IS
ARDMORE RADIO, GO AHEAD.

Aircraft: NINER FOUR BRAVO OVER..ARPMORE VOR,

3,500, VFR FLIGHT PLAN FROM OKLAHOMA CITY TO

DALLAS, OVER.

FSS: CESSNA NINER FOUR BRAVO, OVER A DMORE
RADIO, 3,500, ARDMORE ALTIMETER TWO \ NINER
NINER TWO, ARDMORE, OUT. ‘

Communications has again played an important rolc in the
safety of our flight. The Flight Specialist can send 0 ppsnwn
report over the Teletype Net to our next rcportmg oint, in a
matter of seconds. (See Fig. 45)

IFR.—Ardmore has been broadcasting Special Aviation
Weather Reports and Pilot Weather Reports (PIREPS) which
indicate mild turbulence and near zero visibility. The weather is
definitely closing in. To continue flying VFR, we must stay
clear of low visibility areas. Our choice is between turning back
or to continue the flight under Instrument Flight Rules (IFR).
If we did not have an FAA approved instrument rating, we
would be forced to turn back, but in this case, we will go on.

105
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CIVIL AVIATION AND FACILITIES

F‘gun 45. Enrou!, ATC Rodor

owe .. Nt sy

Again we call Ardmore Radio, this time to request a change in
flight plan from VFR to IFR.

Aircraft. ARDMORE RADIO THIS IS CESSNA ONE FIVE
NINER FOUR BRAVO, OVER.

FSS: CESSNA NINER FOUR BRAVO, ARDMORE RADIO

GO AHEAD.

Aircraft. ARDMORE RADIO, CESSNA NINER FOUR BRAVO,
ANTICIPATE INSTRUMENT FLYING CONDITIONS (IN
APPROXIMATELY THREE ZERO MINUTES. REQUEST
YOU CANCEL MY VFR FLIGHT PLAN FROM WILEY POST
AIRPORT TO LQVE FIELD AND REOUEST IFR CLEAR-

ANCE TO DESTINATION, OVER.

FSS. (;ééSNA NINER FOUR.BRAVO, ARDMORE RADIO, GO

AHEAD WITH YOUR IFR FLIGHT RLAN, OVER.

Aircraft: ARDMORE RADIO. CESSNA NINER FOUR
BRAVO, REQUEST VICTOR ONE FIVE BLUE RIDGE
DIRECT LOVE FIELD, REQUESTING 4000 FEET. OVER.
Ardmore Radio now contacts the Air Route Traffic Control

Center (ARTCC) and adviscs the operator of our rcquestcd route

and altitude. Notice that we have requested a change in altitude

from 3500 to 4000 fect. Altitudes arc different for VFR and

IFR flights. This is another safcty feature to mak# sufe that air- -

craft have proper scparation. ARTCC approves our IFR flight

plan and issucs a clearance to Ardmore Radio for relay to the
aircraft. Ardmore Radio issucs the clearance, radar beacon codes.

and the radio frequency changes nccdcd to contact Fort Worth
ARTCC. .
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FSS: CESSNA NINER FOUR BRAVO, THIS 1S ARDMORE
RADIO, CLEARANCE, OVER.

Aircraft: ARDMORE RADIO, CESSNA NINER FOUR
BRAVO READY TO COPY, OVER. \

FSS: ATC CLEARS CESSNA NINER FOUR BRAVO TO
LOVE FIELI™ AIRPORT VIA VICTOR ONE FIVE BLUE
RIDGE DIRECT. CLIMB AND MAINTAIN 4000 ON VIC-
TOR ONE FIVE, SQUAWK ONE ONE ZERO ZERO AND
CONTACT FORT WORTH CENTER ON ONE TWO EIGHT
POINT ONE. OVER.

.- Aircraft: ARDMORE RADIO, ROGER, CESSNA NINER. ;
FOUR BRAVO, OUT.

Ardmore Radio has introduced a new term—squuwk. This re-
fers to special radar beacon equipment which allows the radar
operator to positively identify a specific aircraft on a radar scope.

When the pilot sets the requested settings in the aircraft trans- =

ponder, the radar’ operator cap. read this spec1al code or squawk
on his scope. This is another safety feature in aircraft control.
We will discuss it more later. Even though the Fort Worth ARTCC
is out of our radio range, we are now being monitored by radar
(Fig. 46) and may still communicate with them over tht Remote

.

Figure 46, Electronic Alrcraft Identification and RADAR Scope.
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.

Center Air Ground (RCAG) communication sites which act’ as
extended voices and ears for the Center. The voice from the¢ con-
“troller is carried over telephone lines to RCAG sites where it is
transmitted to us, our transmission is received by the RCAG and
relayed to the controller over telephone lines.

The ARTCC is connected to meny of these remote sites. pro-
viding full coverage of the control area. This means that for the
duration of our flight we can maintain effective communications
although we may be many miles from the center itself. The site
T we are using now is located on 3 mountain near Ardmore and
is kept in operatron by electronic technicians from Ardmore.

The frequencies in use at each of these sites may be paired;
for example, each communications channel includes one VHF
transmitter and receiver and one UHF transmitter and recelver,
both of theseg having automatic. standby equipment to assume op-
crauon in case’ of, failure or malfunction of the main cqurpment
or in case of commercial power failure.

navngatlonal aids. This is especnally important sinee usually the.same
¢lements which wreck utility power lines occyr durihg the time
.When'the aircraft needs assistance most. These upits are capable
of s&ns’mg power failure, starting the engine, and assuming-the full
load in about seven seconds. The larger units of the type used at
"the ARTCC produce 550,000 watts each. enough to supply a
medium size town with all its power requirements.
* We ‘now climb to 4000 feet, make the nedessary frequency |
changes, ‘and contact the Fort Worth Center.
Aircraft: FORT WORTH CENTER, THIS IS CESSNA ONE:
FIVE NINER FOUR BRAVO, OVER: . )
Center: CESSNA NINER FOUR BRAVO, FORT WORTH
*  CENTER, GO AHEAD. OVER. ) :
Aircraft: CESSNA NINER FOUR BRAVO OUT OF 3500 FOR
. 4000, SQUAWKING ONE Oo% ZERO ZERO, OVER.

Center: CESSNA NINER FO BRAVO, IDEN’I‘. OVER.
Aircraft: ROGER. -
Center. CESSNA NINER FOUR' BRAVO RADAR CONTACT

FIVE MILES SOUTHEAST ARDMORE . von, REPORT
. REACHING 4000. OVER.

Aircraft: ROGER ‘ )
IDENT cefers to the radar beacon equipment. When the pilot

pushes a switch. on ht$ transponder, it causes a larger return, on
the radar operator’s scope.

Upon completion of our climb, we ca[l thc Forth Worth Cen-

torand rcport . . ‘
M5

Standby Engine Generators are also installed wnth many other ..
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. Aircraft: FORT WORTH CENTER, CESSNA NINER FOUR

BRAVO LEVEL AT 4000, OVER. , .

Center: CESSNA NINER FOUR BRAVO, ROGER. *

RapAr.—The controller in, the center will observe our progress

, on his radar indicator. During the flight it.is his responsibility to
w advise us of other aircraft which may be in our area.and to re-
route any aircraft which may-, be in dange: of gollision. The long
range radar tHe controller is using is. talled ‘Air Route Surveil-
lance Radar and has a rahge of up to 200 miles. This means that
either the radar at Oklahoma City or the one just north of Fort

‘Worth could be watchmg us.-

Even though we gre in' rain olouds, thls radar can .see us be-
cause of a fea;ure called circular  polarization. This feature elim-
inates the radar echoes of most of the heavy rain so the controller
can watch the aircraft, Another nice feature of this radar. is the
ability to, show only targets which are moying. * This prevents
the radar display ftom being cluttered and simplifies the contreller’s

. ddties. .
" The chance of radar failure, is very slight, since each. site has

two complcte radar systems, in case of malfunctlon the oﬁxcr radar. .
| takesover. . . :

' Here is a fittle prolﬂem If we are being scannéd by radar. in .
‘¢~ Oklahoma City, how does the "controller.in -the Fort Worth |
ARTCC see us? This cails for a system to move the radar infor-
., mation from Oklahoma City to Fort Worth, & Radar Microwave
Link is used.” Actually this system is a numbgr of receiver-trans-
mitter sites, logated about 25 miles apart, which receive, amplify,
and transmit the signal to the next site.  *

" When. the radar signal arrives at the ARTCC, it .is converted
to a|television type display which, allows the controller to view
the presentation with a fairly high level of surrounding light.

o equipment which performs this Conversion is called Radar
Bright Display Equipmen‘f. , .

The displayed presentatlon shows to the controller the prcsent
location of the aitcraft as well as a trail mdlcatmg several minutes
of previous position.

ELECTRONIC AIRCRAFT IDENTIFICATION.—Increasing air traffic
has made it difficult for the controller to identify or distinguish
various aircraft being monitored. "To help solve this problem, a
secondary radar system called Air Traffic Control Radar Bea-
con System has been devcloped. Remember our carlm discussion
of squawk.' The controller can assign our alrcraft a code number.
Then, wheq the ground equipment interrogates put ‘airborne trans-
ponder, it will reply or squawk our assigned code.
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. The code which is assigned to the aircraft will be immediately
displayed, for the contrdtler’s use. This is especially important in
congested areas where many aircraft aré in the air and identifica-
tion is,_difficult. Alrcrafy Beacon transponders are in use that can
. also rcport the aircraft aititude. A new video mapper has been de-
" veloped which will not only permit the controller to tell the pilot
where other aircraft are, but he can also tell him his position in
relation to ground obétructlons such as towgrs and “granite clouds”

« (mountains). -
Secure in our knowledge that we are in safe hands, we con-
tinue our flight to a point approximately 40 miles from the Dallas
-~ VOR: (refer to Fig. 47). There, the Fort Worth ARTCC changes

i A3
CIVIL AVIATION AND FACILITIES

YNBIH

¢
> «?s&lolmr N i I -' .

£ 2 3
r

-

T gt L

o

a‘%’( 0y N S~ Ve
) N “Ad"
* - fenton o OIION T4
ot fesiiat I
¥ H
v ) A ¥,
., 063 | s
3 4
,%: N A & AR
" N v . Laky "
'"X o $75-13 e
’ MARK
"Z €35-23
- (3204 % PR
e ® -
v ol . E
Hasset ) . "n " CAR (P Y5, K
N
30 3
1 (A7) of] \ §4 'm}}'/
% , <
' ‘ . Kt oY
2ehd o T n? l: 4 ,w%.. i
80 A » I}
» - IG‘HAI O 00D kw0
s20) % (L2 ) 3
7 (] L)

-

[
s 4 { M1 COPTE PRAINIF AAt 4
:g‘:; ﬂ'}: : (‘p;:,/ e §
W g1
l"t” ;Q' coE o
AT Kol g . ¥ %0 CF ° .
2 o] 5. b ‘ﬂ 0L 54 ’r 1"
10 ‘( - Q C‘ e, 73
Ly R Rt Q\ v .
- A3 sama. ARLINEION . [ TL, 1833 - * .,3 . -
LAY
Figure 47. Aeronouticol Seddion Chort, Dollos-Fort Worth Aiwa. P
) : A : .
o A 171 10
ERIC - X ~

Aruitoxt provided by Eic:




)

[

‘AR TRAFFIC CONTROL
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our radar beacon code and gives us a hand-off to the Dallas-Fort

Worth Radar Approach Control (RAPCON).

Center: CESSNA NINER FOUR BRAVO, FORT WQRTH
CENTER, OVER.

Aircraft: FORT WORTH CENTER THIS IS CESSNA NINER
FOUR BRAVO, GO AHEAD. OVER.

Center: CESSNA NINER FOUR BRAVO YOU ARE NOW IN
RANGE. OF APPROACH CONTROL RADAR PREPARE
FOR HANDOFF, OVER.* :

Aircraft: FORT WORTH CENTER, CESSNA NINER FOUR

. BRAVO READY TO COPY, OVER.

Center: CESSNA NINER FOUR BRAVO CHANGE BEACON
CODE TO ZERO FOUR ZERO ZERO AND CONTACT
DALLAS-FORT WORTH APPROACH CONTROL ON
ONE TWO FIVE POINT EIGHT, OVER.

Aircraft: FORT WORTH CENTER, CESSNA NINER FOUR
BRAVO, ROGER, OUT.

We are now being monitored by Airport Surveillance Radar
which has a range of about 60 miles. This radar will be used to
guide us to the airport ‘traffic pattern. Airport Surveillance Radar
also has the ability to display. only those targets which move.
This feature eliminates displaying buildings around the airport
which could obscure -tHe. aitcraft targets: (See Fxg 48)

Superimposed directly on ‘the radar presentation is a map which,
shows the controller our exact location with respect to the desired

' course and _allgws h|m to follow our progress throughout each
S gg)ase of the.approach P .
) VlSl ility“is near ze:o, and we are entirely dependent on ra-

dar to advise us of our proximity to other aircraft and to provide

a safe_course to avoid collision. We are still sdfer here than we °
would ‘be in the family automobile on the fretway.. + - °

To complete the handoff from the Fort Worth ARTCC, we

now change our radar beacon code,’ adjust our radio frequency,

and ‘contact ‘Dallas-Fort Worth Approaci Control Radar. ,

Ajrcraft: DALLAS-FQRT WORTH APPROACH, THIS IS CES-

. SNA ONE FIVE NINER FOUR BRAVO, OVER.

. . -Approach: CESSNA ONE FIVE NINER EOUR BRAVO, DAL-

- ‘LAS-FORT WORTH APPROACH, IDENT, OVER. *

. Aircraft. ROGER DALLASFORT WORTH APPROACH, CES-
SNA NINER FOUR BRAVO AT 4000 AND SOUAWKING
‘ZERO FOUR ZER() 7ERO; OVER.

roach: CESSNA NINER FOUR BRAVO FLY HEABING

ONE EIGHT ZERO FOR VECTOR TO RUNWAY ONE

THREE LEFT TRAEFIC PATTERN, DESCEND AND MAIN-

. TAIN 2000, OVER.

-
1,
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o

Figure 48. Airpdrt Surveillance Radar Scope. g -v

Aircraft: CESSNA NINER FOUR BRAVO OUT OF 4000 FOR
. 2000, -HEADING ONE EIGHT ZERO, OVER. . *

" Visibitity improves as we descend to 2000 feet where clouds‘
are scattered and broken. Now we can see quite clearly below
us, so it will not be necessary to make an instrument ap;froach
to the runway. When we reach a point 5 to 10 miles from Love
er}i\ Airport, Radar Approach Control again contacts us to give
'us a report of our position in relation to the airport and instruc-
tions for contacting the control tower.

_Approach: CESSNA NINER FOUR BRAVO THE AIRPORT
IS TWELVE O'CLOCK NINER MILES, REPORT AIRPORT

* IN SIGHT, OVER.

Aircraft: CESSNA NINER FOUR’ BRAVO AIRPORT IN
SIGHT, REQUEST VFR LANDING, OVER.

Approach: CESSNA NINER FOUR BRAVO VFR LANDING
APPROVED, CONTACT LOVE TOWER ONE ONE EIGHT
POINT SEVEN OVER.

Aircraft: CESSNA NINER FOUR BRAVO ROGER, OUT.
We.now change our radio frequency to 118.7 MHz and contact

the control tower.

[y
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Aircraft: LOVE TOWER THIS IS CESSNA ONE FIVE NINER
BRAVO NINER MILES NORTH, LANDING, OVER.

Love Tower: CESSNA NINER FOUR BRAVO, LOVE
TOWER, CLEARED TO LAND RUNWAY ONE THREE
LEFT, OVER.

Aircraft: CESSNA NINER FOUR BRAVO ROGER ,
When the tower operator sees that we have landed, he, nges

us instructions on leaving the runway.

Love Tower: CESSNA NINER FOUR BRAVO TURN RIGHT
NEXT TAXIWAY. . .CONTACT GROUND CONTROL
ONE TWO ONE POINT NINER WHEN CLEAR, OVER.

. Aircraft: CESSNA NINER FOUR BRAVO, ROGER.

We have cleared the runway in use (the active 1unway), so we

"now change frequencies and contact Ground Control. )

. Aircraft: LOVE GROUND, * CESSNA ONE * FIVE NINER "

FOUR BRAVO OFF THE ACTIVE, OVER.

‘Love Ground: CESSNA NINER. FOUR BRAVO, LOVE,

.GROUND, TAXI TO THE RAMP, OVER.

Aircraft: CESSNA NINER FOUR BRAVO, ROGER, OUT

Our flight i$ now over and we make the final entries en our
flight log. Out flight plan was automatically closed out because
we were flying IFR although we made a visual landing. If we

had landed o a VFR flight plan, we could have contacted the

Dallas Flight [Service Station by radio to close the flight p]an
However, all|IFR flight plans are closed automatically whcn
landing at ap airport with a control tower. (See Fig. 49)

‘.-, - ATC Facilifies Used in Flight S

Our fhght from Oklahoma City to Dallas mvolved complex
"navigational ‘aids on our airplane and at ATC facnlmes on the
ground. Here is a review of the ATC functions.

-After we filed our flight plan and got our weather briefing,
the information on the flight plan, was sent out over the Tele-
type circuits to the several air traffic contro]]ers who would mon-
itor and guid (: us. This information was' ‘put in the form of Flight
Strips which; were then displayed on a Flight Progréss Board
near cach cpntroller. The information on these strips andw boards
was used the controllers to guide our airplane. Radar infor-
, aided the controllers in “seeing” just where our.
girplane wds at any given time along the route.

Our flight went along smoothly, until we ran into some bad,

weather.
on its ra
dircct]y

e called the Fort Worth ARTCC, and it picked us up
r. The remote communicatiens site. enabled us to talk
ith the controllers in the Fort Worth- ARTCC.

?
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*  When our alrp}ane got close enough to.\Dallas Love Fleld the
"% ARTCC controller told our pilot that we were being “handed
. off” to Dallas RAPCON. This simply meant that we were now
being monitored and directed by raday at Love Field, rather than
the Fort Worth ARTCC. The ARTCC controllers are concerned
with airplanes flym on the alr.ways between major pomfs rather
than with airptanes which are flying close to ma]or.alrports

We were able to make a “straight in” landmg Suppose, thqugh,
- that Love Field had a great deal of air traffic. The RAPCON.
wotlld have advised us to enter a holding patt'em. This would
enable the traffic around the airpprt to land or take off and keep
us out of their way. When . we were cleared to land, the approach
.radar would follow us dIL the way in. The controller would tell*
us whether we were above, below, or on the glide path..

All of these techmques help to make today’s flying extremely

safe. The electronic facilities are usually duplicated, at mest ATC ,

* facilifies. in case one system fails, another system Can be ‘activatetl.

: The FAA checks the effitiency-and accuracy’of air traffic. control
' operatlohs progidures, and facilities by flying its ewn aircraft

mto «and out of selected a1rport§ and along ;elected air xoutes. :.'

‘FAA air traffic control sgeclallsts are highly trained in such’ sub-
 jects as weatl‘ler navngatlonal aids,* EAA' regulations, flight assis-
" tance, and radio commUnlgatlons These specialisty Serve’ an ap-
prentlceshlp perlod to acqudint them with the vatious tasks in-
'« volved in air ‘traffic control before attendlng forofal training,
The formal training period is a minimum of fwo yeaf¥” long and °
may last up to three years. Before & graduate is considered to be
fully trained, he must complete “on-the-job” training (OJT) where
he is observed and supervnsed By experienced personnel. In ad-
dmon, advanced tralnmg in the latest techniques and equipment

igsures that each air traffic control specnafist keeps up with changes
in his field.:

THE FUTURE . v

What does the future hold for the air traffic controller? The
future of air traffic control naturally depends upon advances in

other areas. Air traffic control must follow developments in aero-
space technology:

The FAA is very much concerned ‘about air traffic congestlon
. A part of the solution lies in the 'acqmsmon of more and better
airports and facilities to specd takeoffs and arrivals, but control

. and efficient use of air sgace is also a prqblem

"
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Air traffic control is concerned primarily with enroute control,
terminal control, and flight “service stations, The FAA’s National
Aviation System Plan provides for the expansion and impfovement
in all three of these areas. >

Enroute air traffic control improvements constantly being
made and during the time span covered byaﬁe\ plan, it is ex-
pected that:

i. Air-ground communications will be improved through satel-
lite communications application in the oceanic areas by a frequency
system reserved for aircraft use only, and the linking of commun1=
-cation to computers (data link).

2. Traffic handling capabilities will be improved through the use
of computers that provide controllers with traffic separasion mfor
mation and automatic flight directors.

3. ‘Collision avoidance systems will be improved through the es-
tablishment of a network of updated ground station facilities.

Terminal control services are prowded to facilitate control of
air traffic -on and in the vxcmity of an airport. In terminal areas
with high traffic density, it is impossible for every pilot to make
radio contact with tower personnel at the same time. FAA now

. provides terminal information to pilots through the use of Auto-

matic Terminal Information Service (ATIS) equipment without ac-
tually contacting. tower personnel. The use of 'electronic voice

*“switching systems and voice recorders cuts the amount of time each

aircraft -must be in voice contact with the terminal.,

Alr surveillance radar and improved beacon systems provide im-
mediate mfotmation on aircraft entering a terminal area. This capa
bmty coupled’ with new au’port surfacé” guidance equipment reduces
the time aircraft must remain in the area before landing. Other im-
provements include digital weather displays in current use and
automatic weather sensing and transmission equipment that is ex-

+ pected to be perfected in the near future.

"FSS services are necessary to insure that inflight aircraft reach
their destinations safely. Flight service stations of the future will
provide automatic enroute Course corrections, weather informa-
tion, and pre-flight briefings.

Fronr its beginnings m—th§ early 1920s, air traffic control has

developed significantly/ We Know that in the future there.will be

more airplanes in the' air and more people flying in these planes.
Airports will be designed to accommodate these new airplanes,
and air traffic control will have to keep pace with all of these

changes.

a
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. AIR TRAFFIC CONTROL
LA wom)s AND PHRASES TO REMEMBER

s air traffic control (ATO) . T S
tadio ranges -
) airways
-+ .~ National Weather Service .o
Automatic Data Interchange System
flight plan ‘ «
Flight Service Stations (FSS) . .
preflight ifispection ‘ :
Telétype Net R
Air Route Traffic Control Center (ARTCC) -
squawk,
o Remote Cent\:r Air Ground (RCAG) site . .
w IDENT .
- Air Route Surveillance Radar
circular polarization ’ '
Radar Microwave Link - ’ .
—-+ -Radar-Bright Display Equipment ,
" . &+ Air Traffic Control Radar Beacon System ) :
hand-off - -
S Radar Approach Control (RAPCON)
. ' Airport Surveillance Radar -
: Flight Strips : ST
Flight Progress Board -
-holding pattern
. Automatic Terminal Information Service (ATIS)

« : REVIEW-QUESTIONS
1. Trace the development of air traffic control. How has the Federal Gove

tmment helped develop today‘: sophisticated alr traffic coutrol system?

2. Discuss the~functions of ﬂlzht mvlce stations, alr route traffic control
ceaters, and approach control. How does each of thess air tramc control |
functions*help today’s pilot? ,

3. How does radar help the alr traffic controller? N o -

4. What devices will ald the air traffic controller of the future? How will
¢ these devices also ald the pilot? -

THINGS TO'DO

1. You mmht arrange a visit to your Tocal au'port and get permission to
observe the air traffic controller, at work. If this is not possible, you
might investigate the possibility of inviting an air traffic coritroller to
fpe&k to the class on Qxc duties, responsibilities, and problems of his

§ ' 'Dbx
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From the relatively brief account given in the fext, combined with in-
formation gathered from additional reading, work up a script for a
simulated ATC handling of takeoffs and landings at a busy airport.
Assign various roles to members .of the class and present the simulated
exercise to' the class.

. An excellent portrayal of the problems involved in running a modern large

airport can be found in the novel Airport by Arthur Hailey. Mr. Hailey
says of this book that “before beginning any new novel, I spend at Jeast
a year investigating the background. It wdrked that way with Airport.
T traveled from airport to airport, talking . . . with airport and airline
officials, pilots, stewardesses, maintenance men, air traffic contro}ler&"
You might read this novel with a “factual background” and give a book
review of it to the class. -

. Get a copy of the Airman’s Information Mgnual and find out what kinds

of in_t_'or;na;ion are gvailgble in jt. . - "~ . Lo P
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104, 113 ’

lnmumont Londing System (ILS): 95

Interngtional Civil Aviation Organization

# (ICAO) 23, 39, 61 * °.

International  phosnetic alphaba ond

. code: 100
Interstate Commerce Commission:
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Kansas City, Missourls 17
Kelly Air Mail Aet of J925: 8
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Kennediy, Promhnt John Fi 20 o
Kitty Hawk, North Ccr\olinu 65

= 4

-~ L .

liberty engine: S :
%, tindbergK, CharlesAs 8 = {\a
Long Istond, NY.: 3 - N :
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McDonnell, Douglai: 48-50," 62 =
McNury-Wutros Act of 1990: 9. '
Mega-Hertz): 99, 104

‘Maxicars Border; 3, w7 I
?M»'ufy Airfift Cqmmund (MAC)x
Monlnul, Fcnddux
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2 TS ' * >t
National” Admory Cbmm}mo for Anré«
- i nautics: 5. o
: National A:rlmw 60 - T \

- Naﬂunpl Airport Symm 66 e
* ‘Nationa} AvfuﬂorrSy:‘Nm -Plan: 67, 70, e
Natignal Tmnvponaf‘om Sa?ﬁy Board: 17
18,19, ~
National. W«ﬁhoz Scr\dm 94‘
See, dlso: Weather Sureau *:
.. Naval “Alr Trensport Sﬂvu‘n‘ mATS)x 13
Navy, US: 12 }
* New York City, N.Ya 3.
Nonsehodulod au‘lfno;t 38 4.
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' N- homa City, Oklahoma: 95, 1p3, b9,

113
* on tho-.lob Tmlnlng (o3 h’s\
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sPan American Alrways 48
Pancho Villas 3
Pasadeno, Califarnia: 3
" Passenger, mile: 15
Pear! Harbor: 12 Tl N
Pennsylvania Rajlroad: 8
¢ ., .Phonetic alphabet—
- See: jnlemational phomﬂc ‘alphabaet
- ond code ™
Pilliards—See: Alr piracy .
Pilot Weather Reports (PIIEPS)x 105
. Past Office Department: 6, 7, 16, 92
Sew also: US Postal Service:
Precision Approach Radar {PAR): 95
Preventive mainfenarice: 41 ’
Private Pllot's Cattificate: 29

) 92, 93
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Proltd huoon 20-21/ M
Promoﬂonu} Fares: 45-46

R ..

Rodar: 109-113 -
approach control: 117 °
, beacon symm: 109 !
. bright dnspluyx 109
cireular polgrization: 109
. “video mopger: 110
Radio com) lons: 98; 100; 101, 102,
105-10%, 111=H3 .
Rodar Mierowave link: 109 ’ v
Radio “range: 93 .o

P

¥ Recreational Flying: 3031+ - .
Reniote Tronsmitter and/or Rechiver, S&h
©(RTRY): 95,.107-109 « ’
Revenue fdn mife:. 15 .
Rodgon, Calbraith-Perry: 3, 66
"Roosevelt, President Franklin . 9
Rotating beacon: 73
Routes, airline: 55286.
Runways: A5, 72--73
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Sap Fraoncisco, Culifom#u: é
Santos-Dument: 2.
Scheduled Airlines: 33; -40
Secretary of Defense: 22
Selfridge, .1t Jhomas: 2, 3
Semiautoratic ground environment

{SAGE): 21
Slgnql Corps, US rmy. 2,

focking— -

t Alr plracy* N
Sky lounge: 83, 84 .
Sky marthals: 61
Sonic boom: 85 ~
Sou! sast Aglar 23 « .
Sovibt Union: 31 ’
Space;availghle alr fares: 46
quuwk radar -identification: 107, 109
St. Petersburg: Tumpa Alrboat line: 4
Subsidy, o!r"rm T

.

i T .
Tactical Alr Navigation (TACAN); 104
_Trunmonﬁnm'ul Alr Tronsport (TAT): 8
Transworld Airlines (TWA): 9, 38, 48
Trunk airfines: 32

U »’

United Alrlines: 9, 32, 38
US Postal Service: 31, 39 '
See "olso: Post Office Department
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Reconstruction Finance Corporotion: 14

Ultra Migh Frequency (UHF) 95, 99, 108
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A\ K . -
Very High Frequancy (VHE): 95, 99, 108 | Wall Strest: 8
Yictoy airway: 102, 107
Videb ‘happer radar: 110
VHF Omnldlgocﬂonu! Rongo (VOR): 99~

Vietnam Wur: 23"
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Auy-(c}GArs, ALA (740359) 15M
S. Goverament Printing Olfice- 1973-744-590

Q ' o ( 122

[

~ERIC R VY

»

.
TG L]
. 8
~ ; .
TN -
) .
-
- - - ~
. »
4
s
. .
.
+ -
fl 7 N
LS 9 » 1.
.
)
» -
r .’ .
]
.
T e !’\-
.
R . .
- " - ]
N
-
» . .
-
- -
. ¥ -
. >
. L]
- .
N /-
»
.
-
.
.
"
« .
.
f
'
*
\
. . N

£

Weather Bursau: 65, 78
See also: Natlonal Wouthor S'rvid

[ Western Airlines.. 56

106 Wright Alrcraft Compony: B

Weight brothers: 2, 3, 65, 66

Visual flight rules (vn): 20, 108, m Wiight, Orville: 2 )



